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Executive Summary

This Preliminary Assessment/Site Inspection (PA/SI) presents data, results, and
conclusions of the investigations conducted at the Camp Johnson Construction Area (CJCA),
Marine Corps Base Camp Lejeune (MCB CamlLej), North Carolina. The CJCA includes:

e Military Munitions Response Program (MMRP) UXO-20 (Former 1,000-inch Range
[ASR #2.32] and Former A-1 50-foot .22 Caliber Range [ASR #2.87]);

¢ Solid Waste Management Unit (SWMU) 46/ Installation Restoration (IR) Site 15-Former
Montford Point Burn Dump;

e SWMU 47/1R Site 17-Montford Point Area Rip Rap; and
e SWMU 241/IR Site 85-Former Camp Johnson Battery Dump.

The scope of the work was provided by Naval Facilities Engineering Command (NAVFAC)
- Mid Atlantic Division, NAVFAC CLEAN 1000 Program Contract N62470-08-D-1000. Field
investigation activities were conducted in accordance with the Site-Specific Work Plan
Addendum for Focused Preliminary Assessment/Site Inspection— Camp Johnson MILCON Area,
Marine Corps Base Camp Lejeune, North Carolina (CH2M HILL, 2009). The Work Plan was
approved by NAVFAC, MCB CamLej, the U.S. Environmental Protection Agency (EPA),
and the North Carolina Department of Environment and Natural Resources (NCDENR).

MCB CamlLej is planning a military construction (MILCON) project within the CJCA. This
focused PA/SI was conducted to identify and characterize potential environmental impacts
associated with the use of UXO-20 and the SWMU/ IR sites, evaluate the potential risks to
human health and the environment posed by historical land use practices, and evaluate
whether additional investigation and/ or remediation activities are necessary.

Field activities included land surveying, vegetation clearing, buried utility locating,
environmental sampling, and excavation of test trenches. Environmental sampling activities
consisted of the collection of surface soil, subsurface soil, groundwater, and discarded
batteries for laboratory analysis. Soil concentrations were compared to North Carolina Soil
Screening Levels (NCSSLs) (NCDENR, 2010), EPA Industrial and Residential Soil Adjusted
Regional Screening Levels (RSLs) (EPA, 2010), and twice the mean Base background
concentrations (Base background) for inorganic constituents (Baker, 2001). Groundwater
samples were compared to North Carolina Groundwater Quality Standards (NCGWQS)
(NCDENR, 2010), EPA Tap Water RSLs (EPA, 2010), EPA’s maximum contaminant levels
(MCLs) (EPA, 2009b), and twice the Base background for inorganic constituents (Baker,
2001). A summary of the results from these investigation activities is provided below.

UX0O-20

Two-hundred fourteen surface soil samples, 77 subsurface soil samples, and 37
groundwater samples were collected from UXO-20 for analysis of select metals (antimony,
arsenic, copper, lead, and zinc).
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Surface and Subsurface Soil

Arsenic was the most prevalent metal detected in surface and subsurface soils across
UXO-20, with concentrations exceeding regulatory criteria and twice the Base background.
No other analyzed metals were detected at concentrations exceeding both twice the Base
background and regulatory screening criteria.

Groundwater

Two metals, arsenic and lead, were detected at concentrations exceeding regulatory
screening criteria and twice the Base background in groundwater samples collected at
UXO-20.

IR Site 15

Ten surface soil samples, ten subsurface soil samples, and five groundwater samples were
collected from IR Site 15. The samples were analyzed for volatile organic compounds
(VOCs), semi-VOCs (SVOCs), polychlorinated byphenols (PCBs), organochlorine pesticides
(OCPs), target analyte list (TAL) metals, and dissolved TAL metals (groundwater only).

Surface Soil

VOCs or SVOCs were not detected at concentrations exceeding regulatory criteria in surface
soil samples collected at IR 15. One PCB, arochlor-1254, was detected above regulatory
criteria at one surface soil sample location. One pesticide, dieldrin, was detected above
regulatory criteria at two surface soil sample locations. Four metals were detected at
concentrations exceeding regulatory criteria and twice the Base background in surface soil
samples at IR 15, including aluminum, arsenic, chromium, and iron.

Subsurface Soil

VOCs, SVOCs, or PCBs were not detected at concentrations exceeding regulatory criteria in
subsurface soil samples collected at Site 15. One pesticide, dieldrin, was detected above
regulatory criteria at one subsurface soil sample location. Five metals were detected at
concentrations exceeding regulatory criteria and twice the Base background in subsurface
soil samples, including arsenic, chromium, iron, lead, and manganese.

Groundwater

VOCs, SVOCs, OCPs, or PCBs were not detected at concentrations exceeding regulatory
criteria in groundwater samples collected at Site 15. Three metals were detected at
concentrations exceeding both twice the Base background and regulatory criteria in
groundwater samples, including, chromium, iron, and manganese. Two dissolved metals,
iron and manganese, were detected at concentrations exceeding regulatory criteria and
twice the Base background.
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IR Site 17

Five surface soil samples, five subsurface soil samples, and two groundwater samples were
collected from IR Site 17. The samples were analyzed for VOCs, SVOCs, PCBs, OCPs, TAL
metals, and dissolved TAL metals (groundwater only).

Surface Soil

VOCs, SVOCs, OCPs, or PCBs were not detected at concentrations exceeding regulatory
criteria in surface soil samples collected at Site 17. Three metals (arsenic, chromium, and
iron) were detected at concentrations exceeding regulatory criteria and twice the Base
background in surface soil samples.

Subsurface Soil

One VOC, 1,2-dibromo-3-chloropropane, was detected above regulatory criteria in one
subsurface soil sample at Site 17. SVOCs, pesticides, or PCBs were not detected above
regulatory criteria in the subsurface soil samples. Four metals were detected at
concentrations exceeding regulatory criteria and twice the Base background in subsurface
soil samples, including aluminum, arsenic, chromium, and iron.

Groundwater

Chloroform was detected at a concentration exceeding regulatory criteria in one
groundwater sample collected at Site 17. SVOCs, OCPs, or PCBs were not detected in the
groundwater samples at concentrations exceeding regulatory criteria. Metals and dissolved
metals were not detected in the groundwater samples at concentrations exceeding
regulatory criteria and twice the Base background.

IR Site 85

Thirteen surface soil samples, 12 subsurface soil samples, and nine groundwater samples
were collected from IR Site 85. The samples were analyzed for VOCs, SVOCs, PCBs, OCPs,
the TAL metals and dissolved TAL metals (groundwater only). A representative sample of
the discarded batteries observed at IR Site 85 was collected and analyzed for TAL metals.

Surface Soil

VOCs, SVOCs, or PCBs were not detected at concentrations exceeding regulatory criteria in
surface soil samples collected at Site 85. Dieldrin was detected above regulatory criteria at
two surface soil sample locations. Eleven metals were detected at concentrations exceeding
regulatory criteria and twice the Base background in surface soil samples at IR Site 85,
including antimony, arsenic, cadmium, chromium, cobalt, iron, lead, manganese, mercury,
thallium, and zinc.

Subsurface Soil

One VOC, 1,2-dibromo-3-chloropropane, was detected above regulatory criteria in one
subsurface soil sample location at Site 85. SVOCs, pesticides, or PCBs were not detected
above regulatory criteria in the subsurface soil samples. Two metals, aluminum and
arsenic, were detected at concentrations exceeding regulatory criteria and Base background
in subsurface soil samples.
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Groundwater

Methylene chloride was detected in two groundwater samples collected at IR 85. SVOCs,
OCPs, or PCBs were not detected in the groundwater samples at concentrations exceeding
regulatory criteria. Three metals were detected in the groundwater samples at
concentrations exceeding regulatory criteria and Base background in the groundwater
samples, including, aluminum, iron, and chromium. One dissolved metal, iron, was
detected in the groundwater samples at concentrations exceeding regulatory criteria and
twice the Base background.

Discarded Batteries

Eleven metals were detected in the battery sample collected from IR Site 85. Of these, lead
and mercury were detected at concentrations exceeding the EPA maximum toxicity
characteristic. Therefore, upon removal, the batteries were treated as hazardous waste.

Human Health and Ecological Risk Screening

A preliminary human health risk screening (HHRS) and ecological risk screening (ERS)
were performed to evaluate potential pathways and associated risks to human health and
ecological receptors from exposure to soil and groundwater at the CJCA. A brief summary
of the HHRS and ERS findings is presented below by assessment area.

UX0-20

Based on the analytical data for surface soil, subsurface soil, and groundwater samples
collected from UXO-20, constituents detected do not present any unacceptable risks to
human health or populations of ecological receptors.

IR Site 15

Based on the analytical data for surface and subsurface soil samples collected at Site 15,
detected constituents do not present an unacceptable risk to human health. However,
chromium was identified as a constituent of potential concern (COPC) in groundwater.
Exposure to groundwater at Site 15 may present an unacceptable risk to human health and
further assessment is recommended.

Based on the analytical data collected from Site 15, exposure to PCBs and metals in surface
soil and pesticides and metals in subsurface soils present potentially unacceptable risks to
ecological receptors. Further assessment is recommended. No unacceptable risks to
ecological receptors were identified in groundwater at Site 15.

IR Site 17

Based on the analytical data for surface soil, subsurface soil, and groundwater samples
collected from Site 17, constituents detected do not present any unacceptable risks to human
health or populations of ecological receptors.
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IR Site 85

Based on the analytical data collected at Site 85, exposure to groundwater may present an
unacceptable risk to human health due to chromium, based on the screening value for
hexavalent chromium. Further assessment of groundwater is recommended. Unacceptable
human health risks were not identified for surface and subsurface soils.

Based on surface soil samples collected at Site 85, exposure to metals presents a potentially
unacceptable risk to ecological receptors and further assessment is recommended.
Unacceptable risks to populations of ecological receptors were not identified for subsurface
soil and groundwater.
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SECTION 1

Introduction

Marine Corps Base Camp Lejeune (MCB CamlLej) is planning a military construction
(MILCON) project covering approximately 240 acres within the Camp Johnson Construction
Area (CJCA), identified on Figure 1-1. Due to the various historical land uses within the
CJCA, it was necessary to evaluate the presence of potential impacted environmental media.
This document presents the findings of a Focused Preliminary Assessment/Site Inspection
(PA/SI) conducted within the CJCA, MCB CamLej , North Carolina.

The Focused PA/SI specifically addressed 4 areas of historical land use or waste disposal
within the CJCA, including;:

e Military Munitions Response Program Site Unexploded Ordnance (UXO)-20 (Former
1,000-inch Range and Former A-1 50-foot .22 Caliber Range)

¢ Solid Waste Management Unit (SWMU) 46/ Installation Restoration (IR) Site 15-Former
Montford Point Burn Dump

e SWMU 47/1R Site 17-Montford Point Area Rip Rap
e SWMU 241/1R Site 85-Former Camp Johnson Battery Dump

This Focused PA/SI was conducted by CH2M HILL under the Naval Facilities Engineering
Command Mid-Atlantic (NAVFAC) Comprehensive Long-Term Environmental Action
Navy (CLEAN) 1000 Contract N62470-08-D-1000, Task Order 11 in accordance with the Site-
specific Work Plan Addendum for Focused Preliminary Assessment/Site Inspection—- Camp Johnson
MILCON Area, Marine Corps Base Camp Lejeune, North Carolina (CH2M HILL, 2009). This
report is for submittal to NAVFAC Mid-Atlantic, MCB CamLej, the U.S. Environmental
Protection Agency (EPA), and the North Carolina Department of Environment and Natural
Resources (NCDENR).

1.1 Objectives and Approach

The overall objective of this Focused PA /Sl is to evaluate the potential presence and nature
of environmental impacts within the boundaries of the CJCA and to evaluate whether the
area is fit for MILCON.

Specifically, the objectives of the CJCA Focused PA/SI for each assessment area are listed
below:

e UXO-20 Former 1,000-inch range (archive search report [ASR] #2.32) and Former A-1
50-foot .22 caliber range (ASR #2.87) —to assess the potential for soil and groundwater
contamination resulting from the former range activities

e SWMU 46/1R Site 15 Former Montford Point Burn Dump — to assess the nature and
extent of potential soil and groundwater contamination and address data gaps from
previous investigation activities

ES080210002430WDC 1-1
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e SWMU 47/1R Site 17 Montford Point Area Rip-Rap — to assess the potential for soil and
groundwater contamination resulting from historical disposal activities

e SWMU241/IR Site 85 Former Camp Johnson Battery Dump — to assess the nature and
extent of potential soil and groundwater contamination and address data gaps from
previous investigation activities

The specific tasks completed to meet the stated objectives included:

¢ Identifying historical activities conducted within the CJCA that may have resulted in
environmental impacts

e Collection of surface soil, subsurface soil, and groundwater samples from locations
within UXO-20 and Sites 15, 17, and 85 for laboratory analysis

e Excavation of test pits at Sites 15 and 85
e Removal of discarded batteries from Site 85 for laboratory analysis and disposal

e Ecological and human health risk screenings using analytical data from various media
collected from UXO-20 and Sites 15, 17, and 85.

1.2 Report Organization

This Focused PA/SI report contains the following sections:

Section 1 - Introduction

Section 2 - Site Background

Section 3 - Physical Setting and Regional Hydrogeology
Section 4 - Field Investigation Activities

Section 5 - Field Investigation Results

Section 6 - Human Health Risk Assessment

e Section 7 - Ecological Risk Assessment

e Section 8 - Conclusions

e Section 9 - References

Figures and tables are provided at the end of each respective section and appendices are
provided at the end of Section 9.

12 ES080210002430WDC
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SECTION 2

Site Background

2.1 MCB CamLej Setting and History

MCB CamlLej encompasses approximately 244 square miles of land in Onslow County,
North Carolina, adjacent to the southern boundary of the city of Jacksonville. Jacksonville is
the largest city near MCB CamLej and contains approximately half of the county’s total
population. Since 1990, much of the MCB CamLej complex has been part of Jacksonville.

MCB CamlLej is bordered by the Atlantic Ocean to the east, U.S. Route 17 to the west and
State Route 24 to the north. It is bisected by the New River, which flows into the Atlantic
Ocean in a southeasterly direction. The MCB CamLej complex consists of multiple
geographical locations under the jurisdiction of the Base command. These areas include
Camp Geiger, Camp Johnson, Courthouse Bay, Stone Bay, Mainside, the Greater Sandy Run
Area, and the Rifle Range Area.

MCB CamlLej was placed on the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980 (CERCLA) National Priorities List effective 4 November 1989.
Subsequent to this listing, EPA Region IV, NCDENR, the United States Department of the
Navy (Navy), and the Marine Corps entered into a Federal Facilities Agreement (FFA) for
Camp Lejeune. The primary purpose of the FFA was to ensure that environmental impacts
associated with past and present activities at the Base are thoroughly investigated and that
appropriate CERCLA response and Resource Conservation and Recovery Act (RCRA)
corrective action alternatives are developed and implemented, as necessary, to protect
public health and welfare and the environment.

2.2 Site Description and History
2.2.1 Site Description

The CJCA encompasses approximately 240 acres within Camp Johnson as shown on
Figure 2-1. The CJCA is located on Hoover Road and is bounded by U.S. Highway 17 by-
pass to the north, the New River to the west, Montford Landing Road to the east, and
Harding Road to the south.

Approximately 75 acres of the CJCA consists of the following former small arms ranges and
firing points:

e Former 1,000-inch range (ASR #2.32)

e Former A-150-foot .22 caliber range (ASR #2.87), which appears as three separate range
fans and firing points
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Additionally, the CJCA also encompasses all or portions of the following former IR sites:

e SWMU 46/1R Site 15-Former Montford Point Burn Dump
e SWMU 47/1R Site 17-Montford Point Area Rip-Rap
e SWMU 241/1R Site 85-Former Camp Johnson Battery Dump

2.2.2 Site History

In October 2008, CH2M HILL completed a detailed historical review of information related
to past uses of the CJCA. Information obtained from this review is presented in the Archival
Records Search Report in Appendix A. Camp Johnson, formerly named Montford Point
Camp, was the original training center for African-American Marines. Between 1941 and
1949 approximately 20,000 African-American Marines were trained at Montford Point. In
1949, the military was fully integrated and the area continued to be used for schools and
training. Montford Point Camp was renamed Camp Johnson in 1974, and currently houses
the Marine Corps Combat Service Support Schools (MCCSSS), which serve as training
facilities for various duties within the Marine Corps. The MCCSSS consist of four military
occupation skills schools, four tenant schools, and the Navy’s Field Medical School.
Approximately 10,000 students per year are trained at Camp Johnson.

1,000-inch Range (ASR #2.32)

The 1,000-inch Range at Camp Johnson operated from 1940 until the mid 1950s (Figure 2-1).
Camp Training Order Number 5-1946 identified this range as a Familiarization Range for
.30 caliber Browning automatic rifle and interviews with base personnel indicate the range
was used for small arms (rifles from the M1 up to the Browning automatic rifle)
(Richardson, 2008). Reference to the 1,000-inch Range was noted on the 1946 range overlay
map (U.S. Army Corps of Engineers [USACE], 2001), which indicated the location of the
tiring position and direction of fire, but did not specify the range fan.

A-150-foot .22 Range (ASR #2.87)

The former A-1 50-foot .22 Caliber Range appears on three range overlay maps (1951, 1953,
and 1954) in varying shapes and locations (Figure 2-1). The range was reportedly used as a
small arms firing range during the 1950s and is believed to have been inactive since 1957
(USACE, 2001). Although the name of the range suggests that .22-caliber weapons were
used, the available documentation does not specify the type of small arms used on the
range.

IR Site 15

IR Site 15 (Site 15), formerly known as SWMU 46, is the former Montford Point Burn Dump
(Figure 2-1). The site operated between 1946 and 1958 and was reportedly used to dispose
sewage treatment sludge, litter, asphalt, and sand (CH2M HILL/ Baker Environmental, Inc.
[Baker], 2005a). Site 15 currently consists of an open area surrounded by vegetation, and
encompasses approximately 24 acres. However, historical investigations indicate that the
former disposal area covered only roughly 2 acres in the eastern portion of the site.

2-2 ES080210002430WDC



SECTION 2—SITE BACKGROUND

IR Site 17

IR Site 17 (Site 17) encompasses approximately 5 acres along the eastern shoreline of the
New River and is covered by vegetation and concrete rip rap (Figure 2-1). Limited historical
information is available for the site, which was originally evaluated during the Initial
Assessment Study (WAR, 1983). Based on the results of that study, Site 17 was not
considered for further investigation and no intrusive environmental investigations have
historically been conducted at the site.

IR Site 85

IR Site 85 (Site 85), the Former Camp Johnson Battery Dump, encompasses approximately
4.5 acres in the Camp Johnson support operations area of the Base (Figure 2-1) and was used
as a battery dump during the 1950s. In 1992, decomposed batteries used in military
communication equipment during the Korean War era were unearthed as a roadway was
being widened. Military personnel using this area also discovered discarded charcoal
canisters from air purifying respirators. The discarded battery packs and charcoal canisters
were observed in piles randomly located throughout a 2 to 3-acre area. Investigations at

Site 85 identified 16 battery piles across the site that ranged in size from 7 to 30 feet in
diameter with heights of 1 to 3 feet.

2.3 Previous Investigations

2.3.1 IR Site 15
RCRA Facility Assessment

In January 1989, EPA Region IV and NCDENR conducted initial RCRA Facility Assessments
(RFAs) of 76 SWMUs at MCB CamLej. SWMU 46 was identified as a site that required
confirmatory sampling (Environmental Safety and Design, 1996).

Confirmatory Site Investigations

In 1997, Baker conducted a Phase I Confirmatory Site Investigation (CSI) (Baker, 2001) to
evaluate whether material disposed of at the site during landfill operations or in the recent
past had impacted surface and subsurface soils. Surface and subsurface soil samples were
collected and analyzed for semi-volatile organic compounds (SVOCs) and RCRA metals.
The analytical data indicated that the concentration of arsenic detected in a subsurface soil
sample collected from SWMU46-ISO3 exceeded the NCDENR soil screening limits (SSLs),
EPA Region IX preliminary remediation goals (PRGs) for residential land use, and Base
background criteria. Additionally, the concentrations of cadmium and lead detected in a
subsurface soil sample collected from SWMU46-ISO2 exceeded NCDENR SSLs, EPA
residential PRGs, and Base background criteria (Figure 2-2). Based on these results,
additional assessment was recommended.
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In 2002, Baker conducted a Phase II CSI (Baker, 2002) to assess soil and groundwater
impacts and to evaluate the horizontal and vertical extent of buried waste. Baker collected
surface soil, subsurface soil, and groundwater samples from 6 locations. The concentration
of mercury detected in the surface soil sample collected from SWMU46-TW01 exceeded
NCDENR soil to groundwater screening criteria, EPA residential PRGs, and Base
background criteria. Additionally, concentrations of chromium, lead, and silver detected in
the surface soil sample collected from SWMU46-TW04 exceeded NCDENR soil to
groundwater screening criteria, EPA residential PRGs, and Base background criteria.

The concentration of lead detected in the groundwater sample collected from SWMU46-
TWO06 exceeded the North Carolina Groundwater Quality Standard (NCGWQS). However,
water quality monitoring conducted during the collection of this sample indicated the
presence of very high turbidity (999 nephelometric turbidity units). No other metals were
detected in the groundwater samples at concentrations exceeding the NCGWQS.

The Phase II CSI (Baker, 2002) also included a geophysical survey to assess the approximate
extent of buried debris. Figure 2-2 illustrates the distribution of electromagnetic anomalies
within the boundary of the geophysical survey area, and shows the presence of a large
continuous anomaly surrounded by smaller irregular anomalies.

RCRA Facility Investigation

In 2004, Baker conducted a RCRA Facility Investigation (RFI) to further characterize
SWMU 46 and necessity for future corrective action based on risks to human health and the
environment (CH2M HILL/Baker, 2005a). Assessment activities included a supplemental
geophysical survey, excavation of test trenches, collection of soil samples from the test
trenches, collection of surface and subsurface soil samples, and the installation and
sampling of one permanent monitoring well.

The additional geophysical survey was performed to assess the boundary of the buried
waste. In order to truth the geophysical survey, several test trenches were advanced near
the predicted horizontal limits of the buried waste (Figure 2-2). Potential landfill material
such as glass, metal debris (car parts, bedsprings, cable, and conduit), ceramic, ash, and
other burned debris were encountered in the test trenches. Confirmatory soil samples were
collected from each test trench at depths ranging from 3 to 7 feet bgs.

Based on the analytical data, elevated concentrations of metals were detected in surface soil
samples, particularly in soil mounds located in the southeast portion of the site.
Additionally, elevated concentrations of metals, SVOCs, and pesticides were detected in
subsurface soil samples collected from the test trenches (Figure 2-2). Specifically,
concentrations of several pesticides, including 4,4-dichlorodiphenyldichloroethane (4,4-
DDD), 4,4-dichlorodiphenyltrichloroethane (4,4-DDT), alpha-chlordane, and gamma-
chlordane exceeded North Carolina soil to groundwater screening levels and EPA industrial
PRGs. The pesticide concentrations detected in the test trench samples were collected from
soils both in contact with the debris as well as adjacent to the debris; however, the highest
concentrations were detected in soils collected from within the debris. Because the
pesticides were detected in soils in contact with the debris as wells as native soil, it is
unclear if the concentrations are attributed to past disposal activities.
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In order to confirm the previous detections of lead in the groundwater sample collected
from temporary monitoring well SWMU46-TW06 during the CSI, a permanent monitoring
well (SWMU46-MW01) was installed in approximately the same location as SMWU46-
TWO06. Laboratory analysis of a groundwater sample collected from SWMU46-MWO01 did
not detect COCs in excess of applicable criteria. Consequently, no further assessment of
groundwater quality was performed.

A human health risk assessment (HHRA) indicated that an unacceptable hazard level was
present for future construction workers due to exposure to chromium in surface and
subsurface soil. In addition, the HHRA identified an elevated risk to future child residents
due to exposure to chromium in soil and groundwater. It should be noted, however, that the
concentration for chromium in groundwater used to calculate the risk was collected from a
temporary monitoring well that exhibited high turbidity during sample collection. A high
sediment content in the groundwater sample may bias the concentration higher as a result
of metals adsorbing onto the sediment grains. No other risks were identified in the HHRA.
An ecological risk assessment conducted for the RFI concluded that terrestrial receptors may
be at risk due to exposure to metals in surface soils.

Additional Assessment Activities

In 2006, CH2M HILL conducted additional soil assessment activities in support of an
Interim Remedial Measures (IRM) removal action to remove impacted soil mounds and
surface soils identified in the RFI (CH2M HILL, 2006). The investigation activities included
the collection of soil samples from soil mounds and surface soil. These samples were
analyzed for volatile organic compounds (VOCs), SVOCs, pesticides, polychlorinated
biphenyls (PCBs), and RCRA metals. VOCs, SVOCs, and PCBs were either not detected or
the concentrations were below the screening levels. Surface soils containing pesticides and
metals that were identified for removal included SWMU46-5501, SWMU46-S502, and
SWMU46-5504. The soil mounds surrounding soil samples SWMU46-SM04, SWMU-SMO06,
and SWMU46-SM07 were identified for removal as shown in Figure 2-2.

Removal Action

The IRM removal action was completed in March 2007, and included excavation of the soil
mounds and surface soil areas to a depth of 1 ft bgs (Shaw, 2007). A total of 1,039 tons of soil
were removed from the site and disposed at the MCB CamLej landfill. Confirmatory soil
samples were collected from the excavated material and the results indicated that one
composite soil sample (SWMU46-0005) was reported to contain a concentration of mercury
(0.14 milligram per kilogram [mg/kg]) greater than the NC SSL (0.015 mg/kg); however,
the concentration was only slightly greater than the Base background concentration

(0.12 mg/kg), and no additional excavation was conducted. On December 28, 2007,
following completion of the removal action, SWMU 46 was transferred to the Installation
Restoration Program as Site 15.

2.3.2 IR Site 17

No previous intrusive investigations have been conducted at Site 17.
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2.3.3 IR Site 85
Pre-Remedial Investigation

A Pre-Remedial Investigation (Pre-RI) screening study was conducted at Site 85 from 1995
to 1998 and included the collection of soil and groundwater samples for laboratory analysis
of metals (Baker, 1998). Analytical data indicated the presence of elevated metals
concentrations in surface and subsurface soils near the battery disposal piles (Figure 2-3).
Metals were detected in all of the surface soil samples; however, only the sample collected
from 85-SB02 exhibited concentrations that exceeded the NCDENR soil to groundwater
screening levels and the EPA risk-based concentrations (RBCs) for residential soils. Metals
were reportedly not detected at concentrations greater than the regulatory screening levels
in the subsurface soil samples; however, concentrations of metals that exceeded twice the
Base background level were detected in three subsurface soil samples (85-SB01, 85-SB02,
and 85-SB03). Groundwater analytical data indicates concentrations of metals exceeded the
regulatory screening levels that were in effect at the time of the investigation (Figure 2-3).

A baseline Risk assessment, completed as part of the Pre-RI, identified potential risks to
current military personnel due to exposure to metals in surface soil. Potential risks due to
exposure to surface soil and groundwater were also identified for future child and adult
residents. As a result of the findings in the Pre-RI, it was recommended that an Engineering
Evaluation/Cost Analysis (EE/CA) be completed to evaluate remedial alternatives for soil
contamination at the site.

Non-time-critical Removal Action

The EE/CA (Baker, 1999) recommended removal of the soil and batteries through a non-
time-critical removal action (NTCRA) followed by re-evaluation of site groundwater. The
NTCRA was completed from October to December 1999, and included the excavation and
removal of 158 tons of soil and debris from the 16 separate battery pile locations shown on
Figure 2-3 (OHM, 2000). Confirmatory soil samples were collected beneath each battery pile
following excavation to confirm that the cleanup goals (EPA Region III Industrial Soil RBCs)
were achieved. Following the NTCRA, five permanent groundwater monitoring wells were
installed in the vicinity of the battery pile removal areas to monitor metals in the shallow
groundwater. Five groundwater monitoring events were conducted from July 2001 through
July 2002 and the results indicated that concentrations of metal were not detected above
regulatory criteria. Consequently, the site was granted No Further Action (NFA) status in
May 2005.
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SECTION 3

Physical Settings and Regional Hydrogeology

3.1 Physical Setting and Regional Hydrogeology

The following sections describe the physical characteristics of the region, MCB CamLej, and
the CJCA.

3.1.1 Regional and Facility-wide Physiography, Climate, and Surface Water
Hydrology

The MCB CamLej facility lies within the Tidewater region of the Atlantic Coastal Plain
Physiographic Province in North Carolina. This physiographic province stretches from
Georgia to Long Island, New York. The Tidewater region is generally swampy and of low
relief, with elevations averaging about 20 feet above mean sea level (amsl). The
physiography of the area is typical of the Atlantic Coastal Plain with stepped terraces
consisting of wide, gently eastward-sloping plains separated by linear, steeper, northward
and eastward-facing scarps (Figure 3-1). Within MCB CamlLej, the topography is
characterized by low elevations and relatively low relief. The surface elevations at MCB
CamlLej range from sea level to approximately 70 feet amsl, with most of MCB CamlLej’s
topography ranging from 20 to 40 feet amsl. The relief between stream and inter-stream
areas typically ranges from 20 to 30 feet. The New River and its tributaries bisect the Base in
a northwest to southeast alignment and the land at MCB CamlLej generally slopes toward
the New River with a grade of about 0.5 percent.

Mild winters and hot humid summers generally characterize climatic conditions within
southeastern North Carolina and at MCB CamLej. Winters are usually short and mild with
occasional short, cold periods. Summers are long, hot and humid. Average annual
precipitation in the area is approximately 50 inches. The average ambient air temperature is
62 degrees Fahrenheit (weatherreports.com).

3.1.2 Site Topography, Drainage, and Surface Features

The CJCA is generally undeveloped with areas of dense vegetation and sporadic open areas.
Additionally, several areas across the CJCA have been identified as wetlands or potential
wetlands areas as shown on Figure 2-1. The surface topography slopes gently toward the
southwest and the New River, ranging in elevation from roughly 5 to 20 ft amsl, as shown
on Figure 3-2.

3.2 Geology and Hydrogeology

3.2.1 General Regional Geologic and Hydrogeologic Framework

MCB CamlLej is underlain by an eastward thickening sediment wedge of marine and non-
marine origins ranging in age from early Cretaceous to Holocene. The wedge of sediment
begins at the western boundary of the Atlantic Coastal Plain physiographic province,
known as the Fall Line, and dips southeastward towards the coast. Along the coastline,
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several thousands of feet of interlayered, unconsolidated sediments are present consisting of
gravel, sand, silt, clay deposits, calcareous clays, shell beds, sandstone and limestone that
was deposited over pre-Cretaceous crystalline basement rock. Within the MCB CamlLej area,
approximately 1,500 feet of a sedimentary sequence overlies the crystalline basement rock.
The geologic formations of southeastern North Carolina and MCB CamLej are presented in
Table 3-1.

The sedimentary sequence of southeastern North Carolina includes seven aquifers and their
associated confining units (less permeable beds of clay and silt) including the surficial,
Castle Hayne, Beaufort, Peedee, Black Creek, and Upper and Lower Cape Fear aquifers
shown in Table 3-1 (Cardinell et al., 1993). Inter-stream areas generally provide the recharge
for aquifers within the Coastal Plain region, and have been estimated to have a yearly
recharge range of 5 to 21 inches from infiltration of rainfall (Heath, 1989). In general, natural
discharge of groundwater from the Coastal Plain aquifer system is into streams, swamps,
and lakes. Evapotranspiration from the vadose zone and upward leakage through confining
units into streams, estuaries, swamps, and even the ocean also contribute to groundwater
discharge. Within the vicinity of MCB CamLej, the New River estuary serves as the
principal discharge area for groundwater from the Castle Hayne aquifer (Harned, 1989).

3.2.2 Site-Specific Geologic and Hydrogeologic Framework

This section presents the geological and hydrogeological characteristics of the CJCA, as
indicated by the intrusive sampling activities conducted during the Focused PA/SL

Site Geology

The regional stratigraphic framework of the Lower Coastal Plain in North Carolina is
summarized by Table 3-1. However, the lithology described in this section is limited to the
undifferentiated formation as observed during the Focused PA /SI field activities.

Soil boring logs presented in Appendix B show that the shallow soils consist predominantly
of fine grained sand with varying amounts of silt or clay. Discontinuous layers of fine
grained clayey sands and sandy clays were observed to approximately 11 feet below ground
surface (ft bgs). This clay layer was generally underlain by fine grained sands and silty
sands to approximately 20 ft bgs.

Site Hydrogeology

Site-specific hydrogeologic information was derived from the temporary groundwater
monitoring wells installed within the surficial aquifer. During the July 2009 PA /SI field
investigation, groundwater elevations ranged from approximately 5 feet amsl to 28 ft amsl
(Table 3-2). Figure 3-7 illustrates the estimated groundwater flow direction within the
surficial aquifer. The variability and heterogeneity of the shallow undifferentiated soils
leads to localized recharge rates and variable water table elevations. Outlier groundwater
elevations were not used in estimating the generalized groundwater flow direction. The
figure indicates that shallow groundwater across the CJCA generally flows to the southwest,
which generally follows the topography of the CJCA.
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3.3 Regional Water Usage

Regionally in southeastern North Carolina, the Castle Hayne aquifer may be utilized as a
potable source of domestic water supply, watering lawns, or filling swimming pools.
Potable water supplies for MCB CamLej and the surrounding residential areas are provided
by water supply wells that pump groundwater from the Castle Hayne aquifer. Although
freshwater is present within the surficial, Castle Hayne, Beaufort, and Peedee aquifers, all of
which are located below MCB CamlLej, only the Castle Hayne aquifer is used by MCB
CamlLej as a water supply source (Cardinell et al., 1993).

Figure 3-8 illustrates the locations of public water supply wells within a 4-mile radius of the
CJCA, and shows that no wells are located within the CJCA boundary. Three wells were
identified off Base north of U.S. Route 17 within a 4-mile radius of the CJCA (NC OneMap,
2009), and 30 water supply wells are located on Base within a 4-mile radius of the CJCA
sites. Of the on-base wells, 19 are currently active, and serve the Camp Geiger, Marine
Corps Air Station, Verona Loop, Hadnot Point and Holcomb Boulevard well fields, shown
on Table 3-3 and Figure 3-8. MCB CamlLej controls all the land between the CJCA sites and
associated groundwater discharge points.

According to the Wellhead Protection Plan, the CJCA is not located within a well head
protection area (AH Environmental Consultants, 2002).
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TABLE 3-1

Geologic and Hydrogeologic Units of the Inner Coastal Plain
Camp Johnson Construction Area

Focused PA/SI Report

MCB CamLej, North Carolina

Geologic Units Hydrogeologic Units
System Series Formation Aquifer and Confining Unit
Holocene
Quaternary Undifferentiated Surficial Aquifer
Pleistocene
. Yorktown confining unit*
Pliocene Yorktown Formation L
Yorktown Aquifer
) Yorktown Aquifer*
Eastover Formation L
Pungo River confining unit
Tertiary Miocene Pungo River confining unit*
Pungo River Formationl .
Pungo River Aquifer
Belgrade Formation Castle Hayne confining unit
Oligocene River Bend Formation Castle Hayne Aquifer
Eocene Castle Hayne Formation Castle Hayne Aquifer

Notes:

1 Geologic and hydrogeologic units not present beneath MCB Camp Lejeune.
Source: Cardinell et al., 1993.
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TABLE 3-2

Summary of Well Construction Information
Camp Johnson Construction Area

Focused PA/SI Report
MCB CamLej, North Carolina

Screened Groupd DTW TO(? GW Elevation
Well ID Date Interval (ft) Elevation (ft btoc) Elevation (ft msl)
(ft msl) (ft msl)
CJCA - TWO1 7/28/2009 8-18 19.70 16.27 21.70 5.43
CJCA - TWO02 7/28/2009 8-18 18.27 9.46 20.19 10.73|
CJCA - TWO03 7/28/2009 10-20 19.01 15.92 19.57 3.65|f
CJCA - TW04 7/29/2009 6-16 22.62 12.08 23.58 11.50|
CJCA - TWO05 7/28/2009 13-23 20.10 16.35 21.24 4.89
CJCA - TWO06 7/28/2009 6-16 17.61 13.81 18.56 4.75
CJCA - TW08 7/27/2009 8-18 12.93 11.25 14.47 3.22
CJCA - TW09 7/26/2009 6-16 14.03 11.01 15.27 4.26
CJCA - TW10 7/27/2009 2-12 25.63 4.41 26.77 22.36)
CJCA-TW11 7/27/2009 8-18 13.41 9.46 14.70 5.24
CJCA - TW12 7/26/2009 8-18 14.97 11.30 16.26 4.96
CJCA - TW13 7/26/2009 5-15 12.27 7.69 13.64 5.95
CJCA - TW14 7/26/2009 10-20 15.07 10.67 15.71 5.04
CJCA - TW15 7/26/2009 8-18 17.32 11.81 18.55 6.74
CJCA - TW16 7/25/2009 7-17 11.61 10.42 12.23 1.81
CJCA - TW17 7/24/2009 8-18 8.23 11.41 9.57 -1.84
CJCA - TW18 7/26/2009 9-19 14.3 9.60 15.52 5.92
CJCA - TW19 7/26/2009 8-18 23.37 12.42 25.43 13.01
CJCA - TW20 7/26/2009 7-17 12.39 11.70 15.65 3.95
CJCA - TW21 7/26/2009 6-16 11.34 11.71 13.33 1.62
CJCA - TW22 7/24/2009 12-22 20.52 9.91 22.31 12.40
CJCA - TW23 7/23/2009 2-12 8.72 4.80 10.29 5.49||
CJCA - TW24 7/27/2009 6-16 27.34 8.47 28.35 19.88||
CJCA - TW25 7/27/2009 8-18 13.04 11.35 15.04 3.69||
CJCA - TW26 7/27/2009 6-16 6.89 6.24 9.32 3.08||
CJCA - TW27 7/23/2009 10-20 10.84 15.60 12.53 -3.07||
CJCA - TW28 7/23/2009 2-12 2.89 4.96 4.73 -O.23||
CJCA - TW29 7/25/2009 6-16 14.01 13.58 16.18 2.60||
CJCA - TW30 7/25/2009 6-16 10.53 11.79 12.79 1.00||
CJCA - TW31 7/23/2009 2-12 6.63 8.79 9.12 0.33
CJCA - TW32 7/25/2009 6-16 12.79 10.68 13.99 3.31
CJCA - TW33 7/25/2009 6-16 14.89 12.35 15.96 3.61
CJCA - TW34 7/25/2009 6-16 12.72 13.10 14.96 1.86
CJCA - TW35 7/22/2009 5-15 7.95 8.65 9.19 0.54]
CJCA - TW36 7/22/2009 6-16 15.98 11.87 17.98 6.11
CJCA - TW37 7/22/2009 5-15 11.48 13.87 13.80 -0.07
CJCA - TW38 7/23/2009 10-20 4.94 5.61 6.70 1.09
IR15 - TWO1 7/28/2009 10-20 15.94 12.79 16.49 3.70||
IR15 - TW02 7/29/2009 10-20 15.02 14.47 15.66 1.19||
IR15 - TWO03 7/28/2009 8-18 15.91 15.92 17.45 1.53
IR15 - TW04 7/29/2009 8-18 15.31 11.20 17.11 5.91
IR15 - TWO05 7/28/2009 6-16 12.32 8.39 12.91 4.52
IR17 - TWO1 7/29/2009 6-16 6.63 10.88 7.40 -3.48
IR17 - TWO02 7/29/2009 7-17 8.29 10.07 16.16 6.09
IR85 - MWO1 7/23/2009 ND NM 13.51 NM --
IR85 - MWO02 7/23/2009 ND NM 15.26 NM --
IR85 - MWO04 7/22/2009 ND NM 11.77 NM --
IR85 - MWO05 7/21/2009 ND NM ND NM --
IR85 - TW04 7/27/2009 10-20 17.72 14.65 20.48 5.83
IR85 - TWO05 7/29/2009 10-20 17.30 15.67 19.89 4.22||
IR85 - TW06 7/30/2009 6-16 14.32 10.22 15.00 4.78
IR85 - TWO07 7/30/2009 7-17 14.80 11.90 16.55 4.65
IR85 - TW08 7/30/2009 8-18 16.14 12.52 17.74 5.22
Notes:
ND- no data available
NM - not measured
Created by: K. Ramsey/CLT
Checked by: B. Propst/CLT Page 1of 1



TABLE 3-3

Regional Water Supply Wells
Camp Johnson Construction Area

Focused PA/SI Report

MCB CamLej, North Carolina

. Original
Well ID Status Well Field Year Drilled Total Depth Dlameter Pumg Rate Pump Rate
(ft) (in) 2001 (gpm)
(gpm)
PSW-TC502 Inactive Camp Geiger 1942 184 10 400 235
PSW-TC600 Active Camp Geiger 1942 70 8 130 104
PSW-TC604 Inactive Camp Geiger 1942 113 8 250 157
PSW-TC700 Inactive Camp Geiger 1941 76 18 125 149
PSW-TC1000 Inactive Camp Geiger 1942 153 8 200 60
PSW-TC1001 Inactive Camp Geiger 1975 100 8 175 160
PSW-TC1251 Active Camp Geiger 1975 155 8 200 175
PSW-TC1253 Active Camp Geiger 1975 250 NA 200 195
PSW-TC1254 Inactive Camp Geiger 1975 195 NA 200 100
PSW-AS106 Inactive MCAS 1954 179 NA 225 183
PSW-AS131 Inactive MCAS NA 200 NA 260 275
PSW-AS190 Active MCAS NA 180 NA 250 159
PSW-AS191 Active MCAS NA 180 NA 250 285
PSW-AS203 Inactive MCAS NA 173 NA 130 220
PSW-AS4140 Active MCAS NA 193 NA 110 110
PSW-AS4150 Active MCAS NA 193 NA 128 115
PSW-AS5001 Active MCAS NA 193 NA 185 50
PSW-AS5009 Inactive MCAS NA 196 NA 100 111
PSW-VL101 Active Verona Loop 1994 300 8 950 700
PSW-VL102 Active Verona Loop 1997 280 12 1001 850
PSW-HP622 Active Hadnot Poirnt NA 227 NA 300 280
PSW-HP643 Active Holcomb Boulevard 1971 240 10 260 146
PSW-HP644 Active Holcomb Boulevard 1971 255 10 160 192
PSW-HP698 Active Holcomb Boulevard 1985 124 10 250 170
PSW-HP699 Active Holcomb Boulevard 1985 108 10 275 108
PSW-HP700 Active Holcomb Boulevard 1985 130 10 275 100
PSW-HP701 Active Holcomb Boulevard 1985 100 10 150 185
PSW-HP703 Active Holcomb Boulevard NA NA NA 275 190
PSW-HP704 Active Holcomb Boulevard 1985 124 10 200 100
PSW-HP707 Inactive Holcomb Boulevard 1986 130 NA 120 133
BA-1 Active Off base NA NA NA NA NA
BA-1A Active Off base NA NA NA NA NA
BA-2 Active Off base NA NA NA NA NA
Notes:
On-Base well data from: AH Environmental Consultants, 2002. Wellhead Protection Plan, 2002 Update.
Off-base well data from: Source Water Assessment Program accessible at http://swap.den.enr.stste.nc.us/swap_app/newer.htm
MCAS - Marine Corps Air Station
NA - Not available
ft- feet
gpm - gallons per minute
in - inch
Created by: B. Propst/CLT
Checked by: K. Howell/CLT Page 1 of 1
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SECTION 4

Field Investigation Activities and Data
Evaluation

4.1 Field Investigation Activities

Field activities were conducted in June and July 2009 in accordance with the standard
operating procedures (SOPs) outlined in the work plan (CH2M HILL, 2009) and detailed in
both the MMRP Master Project Plans (CH2M HILL, 2008a), and the Master Project Plans
(CH2M HILL, 2008Db).

The Focused PA/SI field activities consisted of the following:

Site surveying

Vegetation clearing

Surface and subsurface soil sampling

Installation and abandonment of temporary groundwater monitoring wells
Groundwater sampling

Test pit excavation

A summary of the environmental samples collected and sample analysis is provided in
Table 4-1. Detailed investigation activities conducted at UXO-20 and IR Sites 15, 17, and 85
are summarized below.

4.1.1 Site Surveying

Land surveying activities were conducted by Lanier Surveying of Swansboro, North
Carolina, a North Carolina-registered Land Surveyor, in June 2009. The land surveying was
conducted in two phases:

e Phase 1 - Surveyed and marked the center points of the sampling grids, transects, and
surface soil, subsurface soil, and groundwater sample locations;

e Phase 2 - Surveyed 50 temporary groundwater monitoring well top-of-casing elevations.

4.1.2 Vegetation Clearing

To facilitate access to the sampling and test pit locations, vegetation was removed along
transects from approximately 10 acres of UXO-20 and approximately 2 acres in each of the
IR sites. Vegetation less than 3 inches in diameter was cut to within 6 inches of the ground
surface, mulched, and left in place. Trees larger than 3 inches in diameter were left
undisturbed. All vegetation clearing was performed by Wetlands and Woodlands
Management of Castle Hayne, North Carolina.

On June 17, 2009, during vegetation clearance activities near UXO-20, seven 4-inch canisters
with black handles labeled “Grenade Hand - Sig Smoke, Green L68A1” were found by
CH2M HILL personnel. The canisters appeared to be spent smoke grenades. After
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FOCUSED PRELIMINARY ASSESSMENT/SITE INSPECTION CAMP JOHNSON MILCON AREA AND MILITARY MUNITIONS RESPONSE PROGRAM UX0-20

evaluation of the canisters by CH2M HILL UXO technicians, it was determined that they
did not pose a hazard to field personnel and were left in place. Avoidance practices were
used for the remainder of the field effort and no additional items were observed.

4.1.3 Surface Soil Sampling

Surface soil sampling activities at the CJCA were conducted from July 6 through 10, 2009.
The activities specific to the former ranges and IR sites are summarized below.

UX0-20

UXO-20 was divided into 1-acre grids in which three surface soil samples were collected
using the TR-02-1 sampling method as summarized below and described in the United
States Army Corps of Engineers (USACE) Technical Report ERDC/CRREL TR-02-1, “Guide
for Characterization of Sites Contaminated with Energetic Materials” (Thiboutot, Ampleman, and
Hewitt, 2002). A total of 214 surface soil samples were collected from UXO-20 (CJCA-S501
through CJCA-55214), as shown on Figure 4-1.

Each sample location was defined as 1 meter (m) x 1 m in size. Each surface soil sample was
composed of a minimum of 30 aliquots of soil collected from 0 to 1 ft bgs from random
locations within each 1 m x 1 m area. The soil samples were collected using a JMC
Backsaver™ equipped with a 0.56-inch inner diameter sampling tube. The sample aliquots
at each location were composited into a single sample following the Homogenization of Soil
and Sediment Samples SOP in Appendix C of the MRP Master Project Plans (CH2M HILL,
2008a).

Following homogenization, the soil was transferred to the appropriate sample containers,
placed on ice, and shipped under chain of custody via FedEx courier to GPL Laboratories of
Frederick, Maryland, for analysis of the following parameters:

e Select metals —arsenic, antimony, copper, lead, and zinc (SW846 6010B/7471A)

Additionally, 32 surface soil samples (15 percent) collected from UXO-20 were analyzed for
pH by SW846 9045C for geochemical evaluation purposes.

IR Sites 15, 17, and 85

Figures 4-2 through 4-4 illustrate the locations of the surface soil samples collected from
Sites 15, 17, and 85, respectively. The surface soil samples collected at each site included:

e Site 15- 10 surface soil samples
e Site 17 - 5 surface soil samples
e Site 85 - 13 surface soil samples

Surface soil samples at the three IR sites were obtained from a depth of 0 to 1 ft bgs using
stainless steel trowels. A portion of each sample was split and field screened for the
presence of VOCs using a flame-ionization detector (FID) and the presence of metals using a
hand held x-ray fluorescence (XRF) instrument. An undisturbed portion of the sample was
placed in VOC-specific Terra Core™ soil samplers with in-field preservation, of either
sodium bicarbonate or methanol. The remaining sample was homogenized in a stainless
steel bowl and placed in appropriate sample containers for the remaining analytes. The
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SECTION 4—FIELD INVESTIGATION ACTIVITIES AND DATA EVALUATION

samples were packed on ice and shipped under chain of custody via FedEx courier to GPL
Laboratories of Frederick, Maryland, for analysis of the following parameters:

Target compound list (TCL) VOCs (SW846 8260B)
Total Metals (SW846 6010B/7470A)

TCL SVOCs (SW846 8270C)

Pesticides/PCBs (SW846 8081A /8082)

pH (SW846 9045C)

4.1.4 Subsurface Soil Sampling

A total of 104 subsurface soil samples were collected from direct-push technology (DPT)
bore holes advanced in accordance with the Direct-Push Soil Sample Collection SOP in Section
3.4 of the Master Project Plans (CH2M HILL, 2008b). DPT drilling services were provided
by South Atlantic Environmental Drilling and Construction Company (SAEDACCO), Inc. of
Fort Mill, South Carolina. Prior to advancing the DPT soil borings, subsurface utilities were
cleared to a minimum of 5 ft bgs using a hand auger. Continuous soil cores were collected
from each boring and described using the Unified Soil Classification System. Soil boring logs
are provided in Appendix B.

Figures 4-2 through 4-5 illustrate the locations of subsurface soil samples collected at each
site:

e UXO-20 - 77 subsurface soil samples
e Site 15 - 10 subsurface soil samples
e Site 17 - 5 subsurface soil samples

e Site 85 -12 subsurface soil samples

Soil boring CJCA-SB07 was not collected in lieu of an overlapping Site 85 soil boring. Each
soil boring was screened for the presence of VOCs using an FID, and metals using a hand
held XRF. Soil samples collected for laboratory analysis were selected from the depth that
exhibited the greatest field screening reading within the interval of 2 to 7 ft bgs. If the FID
and XRF screening did not indicate impacts within this zone, a composite sample of the
entire interval was collected for analysis.

Subsurface soil samples collected within UXO-20 were analyzed by a fixed base laboratory
for the following parameters:

e Select metals - arsenic, antimony, copper, lead, and zinc (SW846 6010B/7471A)

Additionally, 11 subsurface soil samples (15 percent) collected from UXO-20 were analyzed
for pH by SW846 9045C for geochemical evaluation purposes.

Subsurface soil samples collected from Sites 15, 17, and 85 were analyzed by a fixed base
laboratory for the following parameters:

e TCL VOCs (SW846 8260B)

e Total Metals (SW846 6010B/7470A)

e TCLSVOCs (SW846 8270C)

e DPesticides/PCBs (SW846 8081A/8082)
e pH (SW846 9045C)
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FOCUSED PRELIMINARY ASSESSMENT/SITE INSPECTION CAMP JOHNSON MILCON AREA AND MILITARY MUNITIONS RESPONSE PROGRAM UX0-20

4.1.5 Temporary Monitoring Well Installation

A total of 50 DPT boring locations were completed as temporary groundwater monitoring
wells. Temporary well locations are shown by Figures 4-2 through 4-5, and included:

e UXO-20 - 38 temporary wells
Site 15 - 5 temporary wells
Site 85 - 5 temporary wells
Site 17 - 2 temporary wells

The temporary monitoring wells were constructed using 1-inch inner diameter Schedule 40
polyvinyl chloride casing with 10 feet of 0.010-inch machine slotted well screen, equipped
with a pre-packed sand filter. The screened interval of each temporary monitoring well was
set to bracket the water table, at depths ranging from 13 to 20 ft bgs. A sand pack was placed
around the well screen to approximately one ft above the top of the well screen and a
bentonite seal was installed above the sand pack extending to ground surface. Well
construction information is summarized in Table 3-2. Well construction diagrams are
provided in Appendix B.

Following installation, the temporary monitoring wells were developed by surging and
pumping until the water quality parameters stabilized. The wells were constructed,
developed, and subsequently abandoned in accordance with Temporary Well Installation SOP
in Section 3.6 of the Master Project Plans (CH2M HILL, 2008b).

4.1.6 Groundwater Sampling

Groundwater samples were collected from the 50 newly installed temporary monitoring
wells and 4 of the existing permanent monitoring wells located at Site 85. Following well
development, the 50 temporary monitoring wells were allowed to equilibrate for a period of
at least 24 hours prior to collecting the groundwater sample. Depth-to-water measurements
were collected from each well prior to purging and sampling using an electronic water level
probe. Water level measurements are presented in Table 3-2.

All groundwater samples were collected using low-flow sampling techniques in accordance
with the Low-Flow Groundwater Sampling from Monitoring Wells SOP in Section 3.11 of the
Master Project Plans (CH2M HILL, 2008b). During purging, water quality parameters
(conductivity, dissolved oxygen, pH, temperature, turbidity, and oxidation-reduction
potential) were measured using a water quality meter. Groundwater samples were collected
after water quality parameters had stabilized over consecutive readings and at least one
well volume had been purged.

Parameters were considered stabilized when three successive readings were as follows:

e pH within 0.1 pH unit

e Temperature is stable

e Conductivity within 10 percent

¢ Oxidation-reduction potential within 10 millivolts
e Turbidity below 10 Nephelometric turbidity units

If water quality parameters did not stabilize, at least three well volumes were purged prior
to sampling. If purging resulted in the well going dry, the well was allowed time to recharge
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SECTION 4—FIELD INVESTIGATION ACTIVITIES AND DATA EVALUATION

and the sample was collected. In wells in which at least three well volumes were purged
and turbidity remained above 10 NTUs, groundwater samples were collected when
turbidity measurements were as low as practicable. A summary of the water quality
parameters are presented in Table 4-2.

Groundwater samples collected from UXO-20 were analyzed for the following parameters:

e Select Metals - arsenic, antimony, copper, lead, and zinc (SW846 6010B/7470A)
¢ Dissolved Metals- arsenic, antimony, copper, lead, and zinc (SW846 6010B/7470A) at
wells located near the New River

Groundwater samples collected from Sites 15, 17, and 85 were analyzed for the following
parameters:

TCL VOCs (SW846 8260B)

Total Metals (SW846 6010B/7470A)
Dissolved Metals (SW846 6010B/7470A)
TCL SVOCs (SW846 8270C)
Pesticides/PCBs (SW846 8081A/8082)

All groundwater samples were collected in appropriately labeled containers, immediately
packed on ice in coolers and shipped under chain-of-custody via FedEx courier to GPL
Laboratories of Frederick, Maryland.

4.1.7 TestPits

A total of 12 test pits were excavated at Sites 15 and 85. The test pits were completed in
accordance with Section 3.15, Test Pits/I'renching, of the Master Project Plans (CH2M HILL,
2008b). Following buried utility clearance, an excavator equipped with a 2-foot wide bucket
was used to excavate a trench. The length and depth of each test pit varied based upon the
transition from waste material (if encountered) to native soils. The test pits excavated at
Site 15 ranged from 8 to 9 feet long and 5.5 to 7 feet deep. At Site 85, the test pits ranged
from 3 to 13 feet long and 2 to 6 feet deep. The test pit excavations were completed by
SAEDACOO, under direct supervision of a CH2M HILL geologist. The excavation was
completed by removing lifts of no more than 12 inches at a time, until an assessment of the
material could be made. The material removed from each pit was temporarily staged on
10-mil gauge plastic sheeting, described in accordance with the USCS, photographed, and
screened for the presence of VOCs using an FID, and metals with a hand-held XRF.
Appendix B contains the test pit logs and digital imagery. Upon completion of the test pit
activities, the excavated material was returned to the test pits.

Site 15

Eight test pits (IR15-TP01 through IR15-TP08) were excavated to depths ranging from 2 to
7 ft bgs to assess the boundaries of the former disposal area. The test pits were located near
the approximate boundary of the geophysical survey in areas not previously delineated
(Figure 4-6).

Several pieces of ceramic and a metal pipe were observed in IR15-TP04. Debris was not
observed in remaining test pits and the test pit logs indicate the areas were composed of
native material (Figure 4-6).
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FOCUSED PRELIMINARY ASSESSMENT/SITE INSPECTION CAMP JOHNSON MILCON AREA AND MILITARY MUNITIONS RESPONSE PROGRAM UX0-20

Site 85

Four test pits (IR85-TP01 through IR85-TP04) were excavated to investigate for the presence
of buried waste, including batteries (Figure 4-7). The depths of the test pits were generally
2 to 3 ft bgs, with a maximum depth of 6 ft bgs.

Batteries were noted on the ground surface at each test pit, but were not observed deeper
than 2 ft bgs. The batteries matched the description of those historically disposed of at

Site 85. A representative sample of the batteries (IR85-BAT) was collected and shipped to
GPL for analysis of target analyte list (TAL) metals. When encountered, the batteries were
separated from the excavated soils and placed in a 55-gallon drum for disposal. The soils
were contained separately in 55-gallon drums. No other debris was encountered in the Site
85 test pits.

4.1.8 Quality Assurance/Quality Control Sampling

Quality assurance/ quality control (QA/QC) samples were collected in the same types of
preserved containers as the field samples. QA/QC requirements for environmental
sampling, handling, and management are detailed in Section 3.18 of the Master Project
Plans. Field QC samples, including field blanks, equipment blanks, duplicate samples, and
matrix spike/matrix spike duplicate samples, were collected during the investigation and
submitted for laboratory analysis. QC samples were collected at the following rates.

One matrix spike/matrix spike duplicate per 20 samples collected
One duplicate per 10 samples collected

One equipment blank per day per media

One trip blank per cooler containing bottleware for VOC analysis
One field blank per week

4.2 Data Tracking and Validation

Field samples and their corresponding analytical tests were recorded on chain-of-custody
(COC) forms, which were submitted with the samples to the laboratory. COC entries were
checked against the Work Plan (CH2M HILL, 2009) to verify all designated samples were
collected and submitted for the appropriate analyses. Upon receipt of the samples by the
laboratories, a comparison to the field information was made to verify that each sample was
analyzed for the correct parameters. In addition, a check was made to ensure that the proper
number and types of QA /QC samples were collected. Analytical data reports, in hard copy
and electronic format, were submitted for third-party validation using the National
Functional Guidelines for Superfund for Organic Methods Data Review (EPA, 2008), and National
Functional Guidelines for Inorganic Data Review (EPA, 2004). The electronic data was
downloaded into a CH2M HILL database. These steps (third-party validation and electronic
data handling) serve to reduce inherent uncertainties associated with data authenticity and
usability.

4.3 Investigation-Derived Waste Management

Investigation-derived waste (IDW) generated during the investigation was managed in
accordance with Section 3.17 of the Master Project Plans. IDW included soil, liquid waste
(e.g., purged groundwater or decontamination fluids), batteries, and personal protective
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SECTION 4—FIELD INVESTIGATION ACTIVITIES AND DATA EVALUATION

equipment (PPE). Soil and liquids were placed in DOT-approved 55-gallon drums, labeled,
and staged for disposal. Samples were collected from the drummed IDW for
characterization purposes. Appendix C contains the waste manifests for disposal of the
batteries, soil and groundwater IDW generated during this investigation. Used PPE and
trash were placed into opaque garbage bags and placed in an onsite dumpster.
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Johnson Construction Area Groundwater
CJCA-TWO1 CJCA-TWO01-09C X X 28-Jul-09 N
CJCA-TWO02 CJCA-TW02-09C X 28-Jul-09 N
CJCA-TWO02 CJCA-TW02-09C-MS X 28-Jul-09 MS
CJCA-TWO02 CJCA-TW02-09C-SD X 28-Jul-09 SD
CJCA-TWO03 CJCA-TWO03-09C X X 28-Jul-09 N
CJCA-TWO04 CJCA-TWO04-09C X 29-Jul-09 N
CJCA-TWO04 CJCA-TWO04-09C-MS X 29-Jul-09 MS
CJCA-TWO04 CJCA-TWO04-09C-SD X 29-Jul-09 SD
CJCA-TWO05 CJCA-TW05-09C X 28-Jul-09 N
CJCA-TWO06 CJCA-TW06-09C X 28-Jul-09 N
CJCA-TWO08 CJCA-TW08-09C X 27-Jul-09 N
CJCA-TWO09 CJCA-TW09-09C X 26-Jul-09 N
CJCA-TW10 CJCA-TW10-09C X 27-Jul-09 N
CJCA-TW11 CJCA-TW11-09C X 27-Jul-09 N
CJCA-TW12 CJCA-TW12-09C X 26-Jul-09 N
CJCA-TW13 CJCA-TW13-09C X 26-Jul-09 N
CJCA-TW14 CJCA-TW14-09C X 26-Jul-09 N
CJCA-TW15 CJCA-TW15-09C X 26-Jul-09 N
CJCA-TW15 CJCA-TW15D-09C X 26-Jul-09 FD
CJCA-TW16 CJCA-TW16-09C X 25-Jul-09 N
CJCA-TW17 CJCA-TW17-09C X X 24-Jul-09 N
CJCA-TW18 CJCA-TW18-09C X 26-Jul-09 N
CJCA-TW19 CJCA-TW19-09C X 26-Jul-09 N
CJCA-TW20 CJCA-TW20-09C X 26-Jul-09 N
CJCA-TW21 CJCA-TW21-09C X 26-Jul-09 N
CJCA-TW22 CJCA-TW22-09C X X 24-Jul-09 N
CJCA-TW23 CJCA-TW23-09C X X 23-Jul-09 N
CJCA-TW24 CJCA-TW24-09C X 27-Jul-09 N
CJCA-TW24 CJCA-TW24D-09C X 27-Jul-09 FD
CJCA-TW25 CJCA-TW25-09C X 27-Jul-09 N
CJCA-TW26 CJCA-TW26-09C X 27-Jul-09 N
CJCA-TW27 CJCA-TW27-09C X X 23-Jul-09 N
CJCA-TW28 CJCA-TW28-09C X X 23-Jul-09 N
CJCA-TW29 CJCA-TW29-09C X 25-Jul-09 N
CJCA-TW29 CJCA-TW29-09C-MS X 25-Jul-09 MS
CJCA-TW29 CJCA-TW29-09C-SD X 25-Jul-09 SD
CJCA-TW30 CJCA-TW30-09C X 25-Jul-09 N
CJCA-TW31 CJCA-TW31-09C X X 23-Jul-09 N
CJCA-TW32 CJCA-TW32-09C X 25-Jul-09 N
CJCA-TW33 CJCA-TW33-09C X 25-Jul-09 N
Notes:
N-Normal

FD-Field Duplicate
MS-Matrix Spike
SD-Spike Duplicate
EB-Equipment Blank
FB-Field Blank
TB-Trip Blank

Created By: B. Propst
Checked By: K. Howell
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CJCA-TW34 CJCA-TW34-09C X 25-Jul-09 N
CJCA-TW35 CJCA-TW35-09C X X 22-Jul-09 N
CJCA-TW35 CJCA-TW35D-09C X X 22-Jul-09 FD
CJCA-TW36 CJCA-TW36-09C X X 22-Jul-09 N
CJCA-TW37 CJCA-TW37-09C X X 22-Jul-09 N
CJCA-TW38 CJCA-TW38-09C X X 23-Jul-09 N
CJCA-TW38 CJCA-TW38-09C-MS X X 23-Jul-09 MS
CJCA-TW38 CJCA-TW38-09C-SD X X 23-Jul-09 SD
Camp Johnson Construction Area Subsurface Soil
CJCA-SBO1 CJCA-SB01-2-7-09C X 26-Jul-09 N
CJCA-SB02 CJCA-SB02-2-6-09C X 29-Jul-09 N
CJCA-SB02 CJCA-SB02-2-6-09C-MS X 29-Jul-09 MS
CJCA-SB02 CJCA-SB02-2-6-09C-SD X 29-Jul-09 SD
CJCA-SBO03 CJCA-SB03-2-7-09C X X 26-Jul-09 N
CJCA-SB04 CJCA-SB04-4-7-09C X 29-Jul-09 N
CJCA-SBO05 CJCA-SB05-2-7-09C X 26-Jul-09 N
CJCA-SB06 CJCA-SB06-2-7-09C X 29-Jul-09 N
CJCA-SBO7 CJCA-SB07-4-7-09C X 26-Jul-09 N
CJCA-SB08 CJCA-SB08-2-7-09C X 29-Jul-09 N
CJCA-SB09 CJCA-SB09-2-4-09C X 26-Jul-09 N
CJCA-SB09 CJCA-SB09D-2-4-09C X 26-Jul-09 FD
CJCA-SB10 CJCA-SB10-2-6-09C X 28-Jul-09 N
CJCA-SB11 CJCA-SB11-2-7-09C X X 26-Jul-09 N
CJCA-SB12 CJCA-SB12-2-7-09C X 29-Jul-09 N
CJCA-SB13 CJCA-SB13-2-7-09C X 26-Jul-09 N
CJCA-SB13 CJCA-SB13-2-7-09C-MS X 26-Jul-09 MS
CJCA-SB13 CJCA-SB13-2-7-09C-SD X 26-Jul-09 SD
CJCA-SB14 CJCA-SB14-2-7-09C X 28-Jul-09 N
CJCA-SB15 CJCA-SB15-6-7-09C X 25-Jul-09 N
CJCA-SB16 CJCA-SB16-2-7-09C X 25-Jul-09 N
CJCA-SB18 CJCA-SB18-2-5-09C X X 25-Jul-09 N
CJCA-SB19 CJCA-SB19-2-7-09C X 28-Jul-09 N
CJCA-SB20 CJCA-SB20-2-7-09C X 25-Jul-09 N
CJCA-SB20 CJCA-SB20D-2-7-09C X 25-Jul-09 FD
CJCA-SB21 CJCA-SB21-2-7-09C X 28-Jul-09 N
CJCA-SB22 CJCA-SB22-4-7-09C X 25-Jul-09 N
CJCA-SB23 CJCA-SB23-2-3-09C X 28-Jul-09 N
CJCA-SB24 CJCA-SB24-2-4-09C X 24-Jul-09 N
CJCA-SB25 CJCA-SB25-6-7-09C X 28-Jul-09 N
CJCA-SB26 CJCA-SB26-4-7-09C X 23-Jul-09 N
Notes:
N-Normal

FD-Field Duplicate
MS-Matrix Spike
SD-Spike Duplicate
EB-Equipment Blank
FB-Field Blank
TB-Trip Blank

Created By: B. Propst
Checked By: K. Howell
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CJCA-SB27 CJCA-SB27-4-7-09C X 28-Jul-09 N
CJCA-SB28 CJCA-SB28-2-4-09C X 23-Jul-09 N
CJCA-SB29 CJCA-SB29-2-7-09C X X 28-Jul-09 N
CJCA-SB30 CJCA-SB30-2-7-09C X 23-Jul-09 N
CJCA-SB31 CJCA-SB31-4-7-09C X 23-Jul-09 N
CJCA-SB31 CJCA-SB31D-4-7-09C X 23-Jul-09 FD
CJCA-SB32 CJCA-SB32-2-7-09C X 22-Jul-09 N
CJCA-SB33 CJCA-SB33-4-6-09C X 23-Jul-09 N
CJCA-SB34 CJCA-SB34-2-4-09C X 28-Jul-09 N
CJCA-SB35 CJCA-SB35-2-4-09C X 25-Jul-09 N
CJCA-SB35 CJCA-SB35-2-4-09C-MS X 25-Jul-09 MS
CJCA-SB35 CJCA-SB35-2-4-09C-SD X 25-Jul-09 SD
CJCA-SB36 CJCA-SB36-4-7-09C X 28-Jul-09 N
CJCA-SB37 CJCA-SB37-6-7-09C X 24-Jul-09 N
CJCA-SB38 CJCA-SB38-2-4-09C X 24-Jul-09 N
CJCA-SB39 CJCA-SB39-2-4-09C X 23-Jul-09 N
CJCA-SB40 CJCA-SB40-4-7-09C X X 28-Jul-09 N
CJCA-SB41 CJCA-SB41-4-6-09C X 23-Jul-09 N
CJCA-SB42 CJCA-SB42-2-7-09C X 28-Jul-09 N
CJCA-SB43 CJCA-SB43-6-7-09C X 22-Jul-09 N
CJCA-SB44 CJCA-SB44-6-7-09C X 23-Jul-09 N
CJCA-SB45 CJCA-SB45-2-5-09C X 22-Jul-09 N
CJCA-SB45 CJCA-SB45D-2-5-09C X 22-Jul-09 FD
CJCA-SB46 CJCA-SB46-4-7-09C X 27-Jul-09 N
CJCA-SB46 CJCA-SB46-4-7-09C-MS X 27-Jul-09 MS
CJCA-SB46 CJCA-SB46-4-7-09C-SD X 27-Jul-09 SD
CJCA-SB47 CJCA-SB47-6-7-09C X 25-Jul-09 N
CJCA-SB48 CJCA-SB48-4-6-09C X X 27-Jul-09 N
CJCA-SB49 CJCA-SB49-2-4-09C X 25-Jul-09 N
CJCA-SB50 CJCA-SB50-4-6-09C X 27-Jul-09 N
CJCA-SB50 CJCA-SB50D-4-6-09C X 27-Jul-09 FD
CJCA-SB51 CJCA-SB51-2-7-09C X 25-Jul-09 N
CJCA-SB52 CJCA-SB52-4-6-09C X 27-Jul-09 N
CJCA-SB53 CJCA-SB53-2-7-09C X X 22-Jul-09 N
CJCA-SB54 CJCA-SB54-6-7-09C X 22-Jul-09 N
CJCA-SB54 CJCA-SB54-6-7-09C-MS X 22-Jul-09 MS
CJCA-SB54 CJCA-SB54-6-7-09C-SD X 22-Jul-09 SD
CJCA-SB55 CJCA-SB55-4-6-09C X 22-Jul-09 N
CJCA-SB56 CJCA-SB56-2-7-09C X 27-Jul-09 N
CJCA-SB57 CJCA-SB57-2-4-09C X 23-Jul-09 N
Notes:
N-Normal

FD-Field Duplicate
MS-Matrix Spike
SD-Spike Duplicate
EB-Equipment Blank
FB-Field Blank
TB-Trip Blank

Created By: B. Propst
Checked By: K. Howell
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CJCA-SB58 CJCA-SB58-2-6-09C X X 27-Jul-09 N
CJCA-SB59 CJCA-SB59-2-4-09C X 23-Jul-09 N
CJCA-SB59 CJCA-SB59D-2-4-09C X 23-Jul-09 FD
CJCA-SB60 CJCA-SB60-4-6-09C X 22-Jul-09 N
CJCA-SB61 CJCA-SB61-2-4-09C X 22-Jul-09 N
CJCA-SB62 CJCA-SB62-2-4-09C X 22-Jul-09 N
CJCA-SB63 CJCA-SB63-2-4-09C X 23-Jul-09 N
CJCA-SB64 CJCA-SB64-4-7-09C X 27-Jul-09 N
CJCA-SB64 CJCA-SB64D-4-7-09C X 27-Jul-09 FD
CJCA-SB65 CJCA-SB65-2-4-09C X 22-Jul-09 N
CJCA-SB65 CJCA-SB65-2-4-09C-MS X 22-Jul-09 MS
CJCA-SB65 CJCA-SB65-2-4-09C-SD X 22-Jul-09 SD
CJCA-SB66 CJCA-SB66-4-6-09C X 22-Jul-09 N
CJCA-SB67 CJCA-SB67-6-7-09C X X 22-Jul-09 N
CJCA-SB68 CJCA-SB68-4-6-09C X 22-Jul-09 N
CJCA-SB69 CJCA-SB69-6-7-09C X 21-Jul-09 N
CJCA-SB70 CJCA-SB70-4-6-09C X 22-Jul-09 N
CJCA-SB70 CJCA-SB70D-4-6-09C X 22-Jul-09 FD
CJCA-SB71 CJCA-SB71-6-7-09C X 21-Jul-09 N
CJCA-SB72 CJCA-SB72-4-6-09C X 21-Jul-09 N
CJCA-SB73 CJCA-SB73-4-6-09C X X 21-Jul-09 N
CJCA-SB74 CJCA-SB74-2-7-09C X 21-Jul-09 N
CJCA-SB75 CJCA-SB75-4-6-09C X 21-Jul-09 N
CJCA-SB76 CJCA-SB76-4-6-09C X 21-Jul-09 N
CJCA-SB77 CJCA-SB77-2-4-09C X 21-Jul-09 N
CJCA-SB78 CJCA-SB78-4-6-09C X 21-Jul-09 N
Camp Johnson Construction Area Surface Soil
CJCA-SS001 CJCA-SS001-09C X X 7-Jul-09 N
CJCA-SS002 CJCA-SS002-09C X 7-Jul-09 N
CJCA-SS003 CJCA-SS003-09C X 7-Jul-09 N
CJCA-SS004 CJCA-SS004-09C X X 7-Jul-09 N
CJCA-SS005 CJCA-SS005-09C X 7-Jul-09 N
CJCA-SS006 CJCA-SS006-09C X 7-Jul-09 N
CJCA-SS007 CJCA-SS007-09C X 7-Jul-09 N
CJCA-SS008 CJCA-SS008-09C X X 7-Jul-09 N
CJCA-SS009 CJCA-SS009-09C X 7-Jul-09 N
CJCA-SS010 CJCA-SS010-09C X 7-Jul-09 N
CJCA-SS011 CJCA-SS011-09C X X 7-Jul-09 N
CJCA-SS012 CJCA-SS012-09C X 7-Jul-09 N
CJCA-SS013 CJCA-SS013-09C X 7-Jul-09 N
CJCA-SS014 CJCA-SS014-09C X 7-Jul-09 N
Notes:
N-Normal )
FD-Field Duplicate
MS-Matrix Spike
SD-Spike Duplicate
EB-Equipment Blank Created By: B. Propst
FB-Field Blank Checked By: K. Howell

TB-Trip Blank
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CJCA-SS015 CJCA-SS015-09C X X 7-Jul-09 N
CJCA-SS016 CJCA-SS016-09C X 7-Jul-09 N
CJCA-SS017 CJCA-SS017-09C X 7-Jul-09 N
CJCA-SS018 CJCA-SS018-09C X 7-Jul-09 N
CJCA-SS019 CJCA-SS019-09C X X 7-Jul-09 N
CJCA-SS020 CJCA-SS020-09C X 7-Jul-09 N
CJCA-SS021 CJCA-SS021-09C X 7-Jul-09 N
CJCA-SS021 CJCA-SS021D-09C X 7-Jul-09 FD
CJCA-SS022 CJCA-SS022-09C X 7-Jul-09 N
CJCA-SS023 CJCA-SS023-09C X 7-Jul-09 N
CJCA-SS023 CJCA-SS023-09C-MS X 7-Jul-09 MS
CJCA-SS023 CJCA-SS023-09C-SD X 7-Jul-09 SD
CJCA-SS024 CJCA-SS024-09C X X 8-Jul-09 N
CJCA-SS025 CJCA-SS025-09C X 7-Jul-09 N
CJCA-SS026 CJCA-SS026-09C X 7-Jul-09 N
CJCA-SS027 CJCA-SS027-09C X 8-Jul-09 N
CJCA-SS028 CJCA-SS028-09C X X 7-Jul-09 N
CJCA-SS029 CJCA-SS029-09C X 7-Jul-09 N
CJCA-SS030 CJCA-SS030-09C X 7-Jul-09 N
CJCA-SS031 CJCA-SS031-09C X 7-Jul-09 N
CJCA-SS032 CJCA-SS032-09C X X 8-Jul-09 N
CJCA-SS033 CJCA-SS033-09C X 8-Jul-09 N
CJCA-SS034 CJCA-SS034-09C X 8-Jul-09 N
CJCA-SS035 CJCA-SS035-09C X 8-Jul-09 N
CJCA-SS036 CJCA-SS036-09C X 8-Jul-09 N
CJCA-SS037 CJCA-SS037-09C X 8-Jul-09 N
CJCA-SS038 CJCA-SS038-09C X X 8-Jul-09 N
CJCA-SS039 CJCA-SS039-09C X 8-Jul-09 N
CJCA-SS040 CJCA-SS040-09C X 8-Jul-09 N
CJCA-SS041 CJCA-SS041-09C X 8-Jul-09 N
CJCA-SS041 CJCA-SS041D-09C X 8-Jul-09 FD
CJCA-SS042 CJCA-SS042-09C X 8-Jul-09 N
CJCA-SS042 CJCA-SS042-09C-MS X 8-Jul-09 MS
CJCA-SS042 CJCA-SS042-09C-SD X 8-Jul-09 SD
CJCA-SS043 CJCA-SS043-09C X 8-Jul-09 N
CJCA-SS044 CJCA-SS044-09C X 8-Jul-09 N
CJCA-SS044 CJCA-SS044-09C 8-Jul-09 N
CJCA-SS045 CJCA-SS045-09C X 9-Jul-09 N
CJCA-SS045 CJCA-SS045-09C-MS X 9-Jul-09 MS
CJCA-SS045 CJCA-SS045-09C-SD X 9-Jul-09 SD
CJCA-SS046 CJCA-SS046-09C X 8-Jul-09 N
Notes:
N-Normal

FD-Field Duplicate
MS-Matrix Spike
SD-Spike Duplicate
EB-Equipment Blank

FB-Field Blank
TB-Trip Blank

Created By: B. Propst
Checked By: K. Howell
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CJCA-SS046 CJCA-SS046D-09C X 8-Jul-09 FD
CJCA-SS047 CJCA-SS047-09C X 8-Jul-09 N
CJCA-SS048 CJCA-SS048-09C 8-Jul-09 N
CJCA-SS048 CJCA-SS048-09C X 8-Jul-09 N
CJCA-SS049 CJCA-SS049-09C X 8-Jul-09 N
CJCA-SS049 CJCA-SS049-09C-MS X 8-Jul-09 MS
CJCA-SS049 CJCA-SS049-09C-SD X 8-Jul-09 SD
CJCA-SS050 CJCA-SS050-09C X 8-Jul-09 N
CJCA-SS051 CJCA-SS051-09C X 8-Jul-09 N
CJCA-SS052 CJCA-SS052-09C 8-Jul-09 N
CJCA-SS052 CJCA-SS052-09C X 8-Jul-09 N
CJCA-SS053 CJCA-SS053-09C X 8-Jul-09 N
CJCA-SS053 CJCA-SS053D-09C X 8-Jul-09 FD
CJCA-SS054 CJCA-SS054-09C X 8-Jul-09 N
CJCA-SS054 CJCA-SS054D-09C X 8-Jul-09 FD
CJCA-SS055 CJCA-SS055-09C X 7-Jul-09 N
CJCA-SS056 CJCA-SS056-09C X 7-Jul-09 N
CJCA-SS056 CJCA-SS056D-09C X 7-Jul-09 FD
CJCA-SS057 CJCA-SS057-09C X 7-Jul-09 N
CJCA-SS058 CJCA-SS058-09C X 7-Jul-09 N
CJCA-SS058 CJCA-SS058-09C 7-Jul-09 N
CJCA-SS059 CJCA-SS059-09C X 7-Jul-09 N
CJCA-SS060 CJCA-SS060-09C X 7-Jul-09 N
CJCA-SS061 CJCA-SS061-09C X 8-Jul-09 N
CJCA-SS062 CJCA-SS062-09C X 9-Jul-09 N
CJCA-SS063 CJCA-SS063-09C 9-Jul-09 N
CJCA-SS063 CJCA-SS063-09C X 9-Jul-09 N
CJCA-SS064 CJCA-SS064-09C X 9-Jul-09 N
CJCA-SS065 CJCA-SS065-09C X 9-Jul-09 N
CJCA-SS066 CJCA-SS066-09C X 9-Jul-09 N
CJCA-SS066 CJCA-SS066-09C 9-Jul-09 N
CJCA-SS067 CJCA-SS067-09C X 9-Jul-09 N
CJCA-SS068 CJCA-SS068-09C 9-Jul-09 N
CJCA-SS068 CJCA-SS068-09C X 9-Jul-09 N
CJCA-SS069 CJCA-SS069-09C X 9-Jul-09 N
CJCA-SS070 CJCA-SS070-09C X 8-Jul-09 N
CJCA-SS070 CJCA-SS070D-09C X 8-Jul-09 FD
CJCA-SS071 CJCA-SS071-09C X 8-Jul-09 N
CJCA-SS072 CJCA-SS072-09C X 8-Jul-09 N
CJCA-SS073 CJCA-SS073-09C X 8-Jul-09 N
CJCA-SS074 CJCA-SS074-09C X 9-Jul-09 N
Notes:
N-Normal

FD-Field Duplicate
MS-Matrix Spike
SD-Spike Duplicate
EB-Equipment Blank
FB-Field Blank
TB-Trip Blank

Created By: B. Propst
Checked By: K. Howell
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CJCA-SS074 CJCA-SS074-09C 9-Jul-09 N
CJCA-SS075 CJCA-SS075-09C X 9-Jul-09 N
CJCA-SS076 CJCA-SS076-09C X 8-Jul-09 N
CJCA-SS077 CJCA-SS077-09C X 9-Jul-09 N
CJCA-SS078 CJCA-SS078-09C X 9-Jul-09 N
CJCA-SS079 CJCA-SS079-09C X 8-Jul-09 N
CJCA-SS080 CJCA-SS080-09C X 9-Jul-09 N
CJCA-SS080 CJCA-SS080D-09C X 9-Jul-09 FD
CJCA-SS081 CJCA-SS081-09C X 9-Jul-09 N
CJCA-SS081 CJCA-SS081-09C-MS X 9-Jul-09 MS
CJCA-SS081 CJCA-SS081-09C-SD X 9-Jul-09 SD
CJCA-SS082 CJCA-SS082-09C X 8-Jul-09 N
CJCA-SS083 CJCA-SS083-09C 9-Jul-09 N
CJCA-SS083 CJCA-SS083-09C X 9-Jul-09 N
CJCA-SS084 CJCA-SS084-09C X 9-Jul-09 N
CJCA-SS085 CJCA-SS085-09C X 7-Jul-09 N
CJCA-SS086 CJCA-SS086-09C X 7-Jul-09 N
CJCA-SS086 CJCA-SS086-09C 7-Jul-09 N
CJCA-SS087 CJCA-SS087-09C X 7-Jul-09 N
CJCA-SS088 CJCA-SS088-09C X 7-Jul-09 N
CJCA-SS089 CJCA-SS089-09C X 7-Jul-09 N
CJCA-SS090 CJCA-SS090-09C X 7-Jul-09 N
CJCA-SS090 CJCA-SS090-09C-MS X 7-Jul-09 MS
CJCA-SS090 CJCA-SS090-09C-SD X 7-Jul-09 SD
CJCA-SS091 CJCA-SS091-09C X 7-Jul-09 N
CJCA-SS092 CJCA-SS092-09C X 7-Jul-09 N
CJCA-SS092 CJCA-SS092-09C 7-Jul-09 N
CJCA-SS092 CJCA-SS092D-09C 7-Jul-09 FD
CJCA-SS092 CJCA-SS092D-09C X 7-Jul-09 FD
CJCA-SS093 CJCA-SS093-09C X 7-Jul-09 N
CJCA-SS094 CJCA-SS094-09C X 7-Jul-09 N
CJCA-SS095 CJCA-SS095-09C X 7-Jul-09 N
CJCA-SS096 CJCA-SS096-09C X 7-Jul-09 N
CJCA-SS097 CJCA-SS097-09C X 7-Jul-09 N
CJCA-SS097 CJCA-SS097-09C 7-Jul-09 N
CJCA-SS098 CJCA-SS098-09C X 7-Jul-09 N
CJCA-SS099 CJCA-SS099-09C X 7-Jul-09 N
CJCA-SS100 CJCA-SS100-09C X 9-Jul-09 N
CJCA-SS100 CJCA-SS100-09C 9-Jul-09 N
CJCA-SS101 CJCA-SS101-09C X 9-Jul-09 N
CJCA-SS102 CJCA-SS102-09C X 9-Jul-09 N
Notes:
N-Normal

FD-Field Duplicate
MS-Matrix Spike
SD-Spike Duplicate
EB-Equipment Blank
FB-Field Blank
TB-Trip Blank

Created By: B. Propst
Checked By: K. Howell
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CJCA-SS103 CJCA-SS103-09C X 9-Jul-09 N
CJCA-SS103 CJCA-SS103-09C 9-Jul-09 N
CJCA-SS104 CJCA-SS104-09C X 9-Jul-09 N
CJCA-SS105 CJCA-SS105-09C X 9-Jul-09 N
CJCA-SS105 CJCA-SS105D-09C X 9-Jul-09 FD
CJCA-SS106 CJCA-SS106-09C X 9-Jul-09 N
CJCA-SS106 CJCA-SS106-09C 9-Jul-09 N
CJCA-SS107 CJCA-SS107-09C X 9-Jul-09 N
CJCA-SS108 CJCA-SS108-09C X 9-Jul-09 N
CJCA-SS109 CJCA-SS109-09C X 9-Jul-09 N
CJCA-SS110 CJCA-SS110-09C X 8-Jul-09 N
CJCA-SS111 CJCA-SS111-09C X 8-Jul-09 N
CJCA-SS112 CJCA-SS112-09C X 9-Jul-09 N
CJCA-SS113 CJCA-SS113-09C X 8-Jul-09 N
CJCA-SS114 CJCA-SS114-09C X 8-Jul-09 N
CJCA-SS114 CJCA-SS114-09C-MS X 8-Jul-09 MS
CJCA-SS114 CJCA-SS114-09C-SD X 8-Jul-09 SD
CJCA-SS115 CJCA-SS115-09C X 9-Jul-09 N
CJCA-SS116 CJCA-SS116-09C X 8-Jul-09 N
CJCA-SS117 CJCA-SS117-09C X 8-Jul-09 N
CJCA-SS118 CJCA-SS118-09C X 9-Jul-09 N
CJCA-SS119 CJCA-SS119-09C X 8-Jul-09 N
CJCA-SS120 CJCA-SS120-09C X 8-Jul-09 N
CJCA-SS121 CJCA-SS121-09C X 8-Jul-09 N
CJCA-SS122 CJCA-SS122-09C X 8-Jul-09 N
CJCA-SS123 CJCA-SS123-09C X 8-Jul-09 N
CJCA-SS124 CJCA-SS124-09C X 8-Jul-09 N
CJCA-SS125 CJCA-SS125-09C X 8-Jul-09 N
CJCA-SS126 CJCA-SS126-09C X 8-Jul-09 N
CJCA-SS127 CJCA-SS127-09C X 9-Jul-09 N
CJCA-SS128 CJCA-SS128-09C X 8-Jul-09 N
CJCA-SS129 CJCA-SS129-09C X 9-Jul-09 N
CJCA-SS130 CJCA-SS130-09C X 8-Jul-09 N
CJCA-SS130 CJCA-SS130D-09C X 8-Jul-09 FD
CJCA-SS131 CJCA-SS131-09C X 8-Jul-09 N
CJCA-SS132 CJCA-SS132-09C X 8-Jul-09 N
CJCA-SS133 CJCA-SS133-09C X 8-Jul-09 N
CJCA-SS134 CJCA-SS134-09C X 8-Jul-09 N
CJCA-SS134 CJCA-SS134-09C-MS X 8-Jul-09 MS
CJCA-SS134 CJCA-SS134-09C-SD X 8-Jul-09 SD
CJCA-SS135 CJCA-SS135-09C X 9-Jul-09 N
Notes:
N-Normal

FD-Field Duplicate
MS-Matrix Spike
SD-Spike Duplicate
EB-Equipment Blank
FB-Field Blank
TB-Trip Blank

Created By: B. Propst
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CJCA-SS136 CJCA-SS136-09C 9-Jul-09 N
CJCA-SS136 CJCA-SS136-09C X 9-Jul-09 N
CJCA-SS137 CJCA-SS137-09C X 9-Jul-09 N
CJCA-SS138 CJCA-SS138-09C X 9-Jul-09 N
CJCA-SS138 CJCA-SS138D-09C X 9-Jul-09 FD
CJCA-SS139 CJCA-SS139-09C X 9-Jul-09 N
CJCA-SS140 CJCA-SS140-09C X 9-Jul-09 N
CJCA-SS140 CJCA-SS140D-09C X 9-Jul-09 FD
CJCA-SS141 CJCA-SS141-09C X 8-Jul-09 N
CJCA-SS142 CJCA-SS142-09C X 9-Jul-09 N
CJCA-SS142 CJCA-SS142-09C-MS X 9-Jul-09 MS
CJCA-SS142 CJCA-SS142-09C-SD X 9-Jul-09 SD
CJCA-SS143 CJCA-SS143-09C X 9-Jul-09 N
CJCA-SS144 CJCA-SS144-09C 8-Jul-09 N
CJCA-SS144 CJCA-SS144-09C X 8-Jul-09 N
CJCA-SS145 CJCA-SS145-09C X 9-Jul-09 N
CJCA-SS146 CJCA-SS146-09C X 9-Jul-09 N
CJCA-SS147 CJCA-SS147-09C X 9-Jul-09 N
CJCA-SS148 CJCA-SS148-09C X 9-Jul-09 N
CJCA-SS148 CJCA-SS148-09C-MS X 9-Jul-09 MS
CJCA-SS148 CJCA-SS148-09C-SD X 9-Jul-09 SD
CJCA-SS148 CJCA-SS148D-09C X 9-Jul-09 FD
CJCA-SS149 CJCA-SS149-09C X 9-Jul-09 N
CJCA-SS150 CJCA-SS150-09C X 9-Jul-09 N
CJCA-SS151 CJCA-SS151-09C X 9-Jul-09 N
CJCA-SS152 CJCA-SS152-09C X 10-Jul-09 N
CJCA-SS153 CJCA-SS153-09C X 9-Jul-09 N
CJCA-SS154 CJCA-SS154-09C X 10-Jul-09 N
CJCA-SS155 CJCA-SS155-09C X 9-Jul-09 N
CJCA-SS156 CJCA-SS156-09C X 9-Jul-09 N
CJCA-SS156 CJCA-SS156-09C-MS X 9-Jul-09 MS
CJCA-SS156 CJCA-SS156-09C-SD X 9-Jul-09 SD
CJCA-SS157 CJCA-SS157-09C X 9-Jul-09 N
CJCA-SS158 CJCA-SS158-09C 9-Jul-09 N
CJCA-SS158 CJCA-SS158-09C X 9-Jul-09 N
CJCA-SS159 CJCA-SS159-09C X 8-Jul-09 N
CJCA-SS160 CJCA-SS160-09C X 8-Jul-09 N
CJCA-SS161 CJCA-SS161-09C X 9-Jul-09 N
CJCA-SS162 CJCA-SS162-09C X 8-Jul-09 N
CJCA-SS163 CJCA-SS163-09C X 8-Jul-09 N
CJCA-SS163 CJCA-SS163D-09C X 8-Jul-09 FD
Notes:
N-Normal

FD-Field Duplicate

MS-Matrix Spike

SD-Spike Duplicate
EB-Equipment Blank

FB-Field Blank
TB-Trip Blank
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CJCA-SS164 CJCA-SS164-09C X 9-Jul-09 N
CJCA-SS164 CJCA-SS164D-09C X 9-Jul-09 FD
CJCA-SS165 CJCA-SS165-09C X X 9-Jul-09 N
CJCA-SS166 CJCA-SS166-09C X X 9-Jul-09 N
CJCA-SS167 CJCA-SS167-09C X 9-Jul-09 N
CJCA-SS167 CJCA-SS167D-09C X 9-Jul-09 FD
CJCA-SS168 CJCA-SS168-09C X 8-Jul-09 N
CJCA-SS169 CJCA-SS169-09C X 8-Jul-09 N
CJCA-SS170 CJCA-SS170-09C X 9-Jul-09 N
CJCA-SS171 CJCA-SS171-09C X 8-Jul-09 N
CJCA-SS172 CJCA-SS172-09C X X 8-Jul-09 N
CJCA-SS173 CJCA-SS173-09C X 9-Jul-09 N
CJCA-SS174 CJCA-SS174-09C X 8-Jul-09 N
CJCA-SS175 CJCA-SS175-09C X 8-Jul-09 N
CJCA-SS175 CJCA-SS175D-09C X 8-Jul-09 FD
CJCA-SS176 CJCA-SS176-09C X 9-Jul-09 N
CJCA-SS176 CJCA-SS176D-09C X 9-Jul-09 FD
CJCA-SS177 CJCA-SS177-09C X 8-Jul-09 N
CJCA-SS178 CJCA-SS178-09C X 8-Jul-09 N
CJCA-SS179 CJCA-SS179-09C X 8-Jul-09 N
CJCA-SS180 CJCA-SS180-09C X 8-Jul-09 N
CJCA-SS181 CJCA-SS181-09C X 8-Jul-09 N
CJCA-SS182 CJCA-SS182-09C X 8-Jul-09 N
CJCA-SS183 CJCA-SS183-09C X 8-Jul-09 N
CJCA-SS184 CJCA-SS184-09C X 8-Jul-09 N
CJCA-SS185 CJCA-SS185-09C X X 9-Jul-09 N
CJCA-SS186 CJCA-SS186-09C X 8-Jul-09 N
CJCA-SS186 CJCA-SS186D-09C X 8-Jul-09 FD
CJCA-SS187 CJCA-SS187-09C X 8-Jul-09 N
CJCA-SS187 CJCA-SS187-09C-MS X 8-Jul-09 MS
CJCA-SS187 CJCA-SS187-09C-SD X 8-Jul-09 SD
CJCA-SS188 CJCA-SS188-09C X X 9-Jul-09 N
CJCA-SS189 CJCA-SS189-09C X 8-Jul-09 N
CJCA-SS190 CJCA-SS190-09C X 8-Jul-09 N
CJCA-SS191 CJCA-SS191-09C X X 9-Jul-09 N
CJCA-SS192 CJCA-SS192-09C X 8-Jul-09 N
CJCA-SS193 CJCA-SS193-09C X 8-Jul-09 N
CJCA-SS193 CJCA-SS193D-09C X 8-Jul-09 FD
CJCA-SS194 CJCA-SS194-09C X X 9-Jul-09 N
CJCA-SS194 CJCA-SS194-09C-MS X 9-Jul-09 MS
CJCA-SS194 CJCA-SS194-09C-SD X 9-Jul-09 SD
Notes:
N-Normal

FD-Field Duplicate
MS-Matrix Spike
SD-Spike Duplicate
EB-Equipment Blank
FB-Field Blank
TB-Trip Blank
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CJCA-SS195 CJCA-SS195-09C X X X X 9-Jul-09 N
CJCA-SS196 CJCA-SS196-09C X 9-Jul-09 N
CJCA-SS197 CJCA-SS197-09C X X 9-Jul-09 N
CJCA-SS198 CJCA-SS198-09C X X 9-Jul-09 N
CJCA-SS199 CJCA-SS199-09C X X 9-Jul-09 N
CJCA-SS200 CJCA-SS200-09C X 7-Jul-09 N
CJCA-SS201 CJCA-SS201-09C X 7-Jul-09 N
CJCA-SS201 CJCA-SS201-09C-MS X 7-Jul-09 MS
CJCA-SS201 CJCA-SS201-09C-SD X 7-Jul-09 SD
CJCA-SS202 CJCA-SS202-09C X 7-Jul-09 N
CJCA-SS203 CJCA-SS203-09C X 7-Jul-09 N
CJCA-SS203 CJCA-SS203D-09C X 7-Jul-09 FD
CJCA-SS204 CJCA-SS204-09C X 7-Jul-09 N
CJCA-SS205 CJCA-SS205-09C X 7-Jul-09 N
CJCA-SS205 CJCA-SS205-09C-MS X 7-Jul-09 MS
CJCA-SS205 CJCA-SS205-09C-SD X 7-Jul-09 SD
CJCA-SS206 CJCA-SS206-09C X 7-Jul-09 N
CJCA-SS207 CJCA-SS207-09C X 7-Jul-09 N
CJCA-SS208 CJCA-SS208-09C X 7-Jul-09 N
CJCA-SS209 CJCA-SS209-09C X 7-Jul-09 N
CJCA-SS210 CJCA-SS210-09C X X 7-Jul-09 N
CJCA-SS211 CJCA-SS211-09C X 7-Jul-09 N
CJCA-SS212 CJCA-SS212-09C X X 9-Jul-09 N
CJCA-SS213 CJCA-SS213-09C X 7-Jul-09 N
CJCA-SS214 CJCA-SS214-09C X 7-Jul-09 N
Camp Johnson Construction Area Sample Quality Control Blanks
CJCA-QC CJCA-EB01-072109-I1S X 21-Jul-09 EB
CJCA-QC CJCA-EB01-072509-I1S X 25-Jul-09 EB
CJCA-QC CJCA-EB01-072609 X 26-Jul-09 EB
CJCA-QC CJCA-EB01-072709-GW X 27-Jul-09 EB
CJCA-QC CJCA-EB01-072909-I1S X 29-Jul-09 EB
CJCA-QC CJCA-EB02-072709-GW X 27-Jul-09 EB
CJCA-QC CJCA-EB02-072709-GW-MS X 27-Jul-09 MS
CJCA-QC CJCA-EB02-072709-GW-SD X 27-Jul-09 SD
CJCA-QC CJCA-EB02-072909-I1S X X X X 29-Jul-09 EB
CJCA-QC CJCA-EB02-073009 X X X X 30-Jul-09 EB
CJCA-QC CJCA-EB03-072709-GW X 27-Jul-09 EB
CJCA-QC CJCA-EB070709 X 7-Jul-09 EB
CJCA-QC CJCA-EB070809 X 8-Jul-09 EB
CJCA-QC CJCA-EB070909 X 9-Jul-09 EB
CJCA-QC CJCA-FB01-072109-IS X 21-Jul-09 FB
Notes:
N-Normal

FD-Field Duplicate
MS-Matrix Spike
SD-Spike Duplicate
EB-Equipment Blank
FB-Field Blank
TB-Trip Blank
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CJCA-QC CJCA-FB01-072909 X X X X 29-Jul-09 FB
CJCA-QC CJCA-TB02-072909 X 29-Jul-09 TB
CJCA-QC CJCA-FB070709 X 7-Jul-09 FB
Site 15 Groundwater
IR15-TWO1 IR15-TW01-09C X X X X X 29-Jul-09 N
IR15-TWO01 IR15-TW01-09C-MS X 29-Jul-09 MS
IR15-TWO1 IR15-TWO01-09C-SD X 29-Jul-09 SD
IR15-TWO02 IR15-TW02-09C X X X X X 29-Jul-09 N
IR15-TWO03 IR15-TW03-09C X X X 28-Jul-09 N
IR15-TWO03 IR15-TWO03D-09C X X X 28-Jul-09 FD
IR15-TWO04 IR15-TW04-09C X X X X X 29-Jul-09 N
IR15-TWO05 IR15-TW05-09C X X X 28-Jul-09 N
Site 15 Subsurface Soil
IR15-SB01 IR15-SB01-4-6-09C X X X X X 29-Jul-09 N
IR15-SB02 IR15-SB02-2-7-09C X X X X X 26-Jul-09 N
IR15-SB02 IR15-SB02D-2-7-09C X X X X X 26-Jul-09 FD
IR15-SB03 IR15-SB03-2-7-09C X X X X X 29-Jul-09 N
IR15-SB04 IR15-SB04-2-7-09C X X X X X 27-Jul-09 N
IR15-SB05 IR15-SB05-2-7-09C X X X X X 27-Jul-09 N
IR15-SB05 IR15-SB05-2-7-09C-MS X X X X X 27-Jul-09 MS
IR15-SB05 IR15-SB05-2-7-09C-SD X X X X X 27-Jul-09 SD
IR15-SB06 IR15-SB06-2-7-09C X X X X X 27-Jul-09 N
IR15-SB07 IR15-SB07-2-4-09C X X X X X 27-Jul-09 N
IR15-SB08 IR15-SB08-2-4-09C X X X X X 29-Jul-09 N
IR15-SB09 IR15-SB09-2-7-09C X X X X X 29-Jul-09 N
IR15-SB10 IR15-SB10-2-4-09C X X X X X 29-Jul-09 N
Site 15 Surface Soil
IR15-SS01 IR15-SS01-00-01-09C X X X X X 10-Jul-09 N
IR15-SS02 IR15-SS02-00-01-09C X X X X X 10-Jul-09 N
IR15-SS03 IR15-SS03-00-01-09C X X X X X 10-Jul-09 N
IR15-SS03 IR15-SS03D-00-01-09C X X X X X 10-Jul-09 FD
IR15-SS04 IR15-SS04-00-01-09C X X X X X 10-Jul-09 N
IR15-SS05 IR15-SS05-00-01-09C X X X X 10-Jul-09 N
IR15-SS05 IR15-SS05-00-01-09C-MS X X X X 10-Jul-09 MS
IR15-SS05 IR15-SS05-00-01-09C-SD X X X X 10-Jul-09 SD
IR15-SS06 IR15-SS06-00-01-09C X X X X X 10-Jul-09 N
IR15-SS07 IR15-SS07-00-01-09C X X X X X 10-Jul-09 N
IR15-SS08 IR15-SS08-00-01-09C X X X X X 10-Jul-09 N
IR15-SS09 IR15-SS09-00-01-09C X X X X X 10-Jul-09 N
IR15-SS10 IR15-SS10-00-01-09C X X X X X 10-Jul-09 N
Notes:
N-Normal

FD-Field Duplicate
MS-Matrix Spike
SD-Spike Duplicate
EB-Equipment Blank
FB-Field Blank
TB-Trip Blank
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Site 15 Quality Control Blanks
Site15-QC IR15-EB071009 X X X X X 10-Jul-09 EB
Site15-QC IR15-FB071009 X X X X X 10-Jul-09 FB
Site15-QC IR15-TB01-072609 X 26-Jul-09 TB
Site15-QC IR15-TB01-072709 X 27-Jul-09 TB
Site15-QC IR15-TB01-072809 X 28-Jul-09 TB
Site15-QC IR15-TB01-072909 X 29-Jul-09 TB
Site 17 Groundwater
IR17-TWO1 IR17-TWO01-09C-MS X 29-Jul-09 MS
IR17-TWO01 IR17-TW01-09C-SD X 29-Jul-09 SD
IR17-TWO02 IR17-TW02-09C X X X X X 29-Jul-09 N
IR17-TWO02 IR17-TW02D-09C X X X X X 29-Jul-09 FD
Site 17 Subsurface Soil
IR17-SB01 IR17-SB01-2-4-09C X X X X X 27-Jul-09 N
IR17-SB03 IR17-SB03-2-7-09C X X X X 28-Jul-09 N
IR17-SB03 IR17-SB03D-2-7-09C X X X X X 28-Jul-09 FD
IR17-SB04 IR17-SB04-2-7-09C X X X X X 28-Jul-09 N
IR17-SB05 IR17-SB05-2-7-09C X X X X X 28-Jul-09 N
Site 17 Surface Soil
IR17-SS01 IR17-SS01-00-01-09C X X X X X 10-Jul-09 N
IR17-SS01 IR17-SS01D-00-01-09C X X X X X 10-Jul-09 FD
IR17-SS02 IR17-SS02-00-01-09C X X X X X 10-Jul-09 N
IR17-SS03 IR17-SS03-00-01-09C X X X X X 10-Jul-09 N
IR17-SS04 IR17-SS04-00-01-09C X X X X X 10-Jul-09 N
IR17-SS05 IR17-SS05-00-01-09C X X X X X 10-Jul-09 N
IR17-SS05 IR17-SS05-00-01-09C-MS X X X X X 10-Jul-09 MS
IR17-SS05 IR17-SS05-00-01-09C-SD X X X X X 10-Jul-09 SD
Site 17 Quality Control Blanks
Site17-QC IR17-EB071009 X X X X X 10-Jul-09 EB
Site17-QC IR17-FB071009 X X X X X 10-Jul-09 FB
Site17-QC IR17-TB01-072809 X 28-Jul-09 TB
Site17-QC IR17-TB02-072809 X 28-Jul-09 TB
Site17-QC IR17-TB071009 X 10-Jul-09 TB
Site 85 Groundwater
IR85-MWO01 IR85-MWO01-09C X X X X 23-Jul-09 N
IR85-MW02 IR85-MW02-09C X X X X 23-Jul-09 N
IR85-MW04 IR85-MWO04-09C X X X X 22-Jul-09 N
IR85-MW04 IR85-MW04-09C-MS X X X X 22-Jul-09 MS
IR85-MW04 IR85-MW04-09C-SD X X X X 22-Jul-09 SD
IR85-MWO05 IR85-MW05-09C X X X X 21-Jul-09 N
IR85-TW04 IR85-TW04-09C X X X X X 27-Jul-09 N
Notes:
N-Normal

FD-Field Duplicate
MS-Matrix Spike
SD-Spike Duplicate
EB-Equipment Blank
FB-Field Blank
TB-Trip Blank
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Master Sampling Table

Camp Johnson Construction Area

Focused PA/SI Report
MCB CampLej, North Carolina

@ s
2 3
8 °
v ©
o 5 8| 2 2
Station ID Sample ID S = = o § Sample Date Sample Type
8l B 9o 2 0 ]
2 5| sl 3 el g @
[ 7 o] R o @ &
2| & 2| | 2| @ ® 9
5| s| 8] 8| & 8| 4| @
o o [} [} T > o o}
= = 1) 1%} o 1%} a
IR85-TWO05 IR85-TW05-09C X X X X X 29-Jul-09 N
IR85-TWO06 IR85-TW06-09C X X X X X 30-Jul-09 N
IR85-TWO06 IR85-TW06D-09C X X X X X 30-Jul-09 FD
IR85-TWO06 IR85-TW06D-09C-MS X 30-Jul-09 MS
IR85-TWO06 IR85-TW06D-09C-SD X 30-Jul-09 SD
IR85-TWO07 IR85-TWO07-09C X X X X X 30-Jul-09 N
IR85-TW08 IR85-TW08-09C X X X X X 30-Jul-09 N
Site 85 Subsurface Soil
IR85-SB06 IR85-SB06-2-7-09C X X X X X 29-Jul-09 N
IR85-SB06 IR85-SB06-2-7-09C-MS X X X X X 29-Jul-09 MS
IR85-SB06 IR85-SB06-2-7-09C-SD X X X X X 29-Jul-09 SD
IR85-SB07 IR85-SB07-2-4-09C X X X X X 28-Jul-09 N
IR85-SB08 IR85-SB08-2-7-09C X X X X X 29-Jul-09 N
IR85-SB09 IR85-SB09-2-7-09C X X X X X 27-Jul-09 N
IR85-SB10 IR85-SB10-4-7-09C X X X X X 29-Jul-09 N
IR85-SB11 IR85-SB11-2-7-09C X X X X X 29-Jul-09 N
IR85-SB12 IR85-SB12-2-7-09C X X X X 28-Jul-09 N
IR85-SB13 IR85-SB13-2-7-09C X X X X X 28-Jul-09 N
IR85-SB14 IR85-SB14-2-7-09C X X X X X 29-Jul-09 N
IR85-SB17 IR85-SB17-6-7-09C X X X X X 28-Jul-09 N
IR85-SB17 IR85-SB17D-6-7-09C X X X X X 28-Jul-09 FD
Site 85 Battery Sample
IR85-BAT IR85-BAT-071009 X | | | | 10-Jul-09 N
Site 85 Surface Soil
IR85-SS06 IR85-5S06-00-01-09C X X X X X 9-Jul-09 N
IR85-SS07 IR85-SS07-00-01-09C X X X X X 9-Jul-09 N
IR85-SS08 IR85-SS08-00-01-09C X X X X X 9-Jul-09 N
IR85-SS09 IR85-SS09-00-01-09C X X X X X 10-Jul-09 N
IR85-SS09 IR85-SS09D-00-01-09C X X X X X 10-Jul-09 FD
IR85-SS10 IR85-SS10-00-01-09C X X X X X 10-Jul-09 N
IR85-SS11 IR85-SS11-00-01-09C X X X X X 10-Jul-09 N
IR85-SS12 IR85-SS12-00-01-09C X X X X X 10-Jul-09 N
IR85-SS13 IR85-SS13-00-01-09C X X X X X 10-Jul-09 N
IR85-SS14 IR85-5S514-00-01-09C X X X X X 10-Jul-09 N
IR85-SS14 IR85-SS14D-00-01-09C X X X X X 10-Jul-09 FD
IR85-SS15 IR85-SS15-00-01-09C X X X X X 10-Jul-09 N
IR85-SS16 IR85-SS16-00-01-09C X X X X X 10-Jul-09 N
IR85-SS17 IR85-SS17-00-01-09C X X X X X 10-Jul-09 N
IR85-SS18 IR85-SS18-00-01-09C X X X X X 10-Jul-09 N
Notes:
N-Normal

FD-Field Duplicate
MS-Matrix Spike
SD-Spike Duplicate
EB-Equipment Blank
FB-Field Blank
TB-Trip Blank

Created By: B. Propst
Checked By: K. Howell
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TABLE 4-1

Master Sampling Table

Camp Johnson Construction Area
Focused PA/SI Report

MCB CampLej, North Carolina
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IR85-SS18 IR85-SS18-00-01-09C-MS X X X X X 10-Jul-09 MS
IR85-SS18 IR85-5S18-00-01-09C-SD X X X X X 10-Jul-09 SD
Site 85 Quality Control Blanks
Site85-QC IR85-EB01-073009 X X X X 30-Jul-09 EB
Site85-QC IR85-EB070909 X X X X 9-Jul-09 EB
Site85-QC IR85-EB071009 X X X X 10-Jul-09 EB
Site85-QC IR85-FB070909 X X X X 9-Jul-09 FB
Site85-QC IR85-TB01-072109 X 21-Jul-09 B
Site85-QC IR85-TB01-072209 X 22-Jul-09 B
Site85-QC IR85-TB01-072309 X 23-Jul-09 B
Site85-QC IR85-TB01-072809 X 28-Jul-09 B
Site85-QC IR85-TB070909 X 9-Jul-09 B
Site85-QC IR85-TB071009 X 10-Jul-09 B
Site85-QC IR85-TB073009 X 30-Jul-09 B
Notes:
N-Normal

FD-Field Duplicate
MS-Matrix Spike
SD-Spike Duplicate
EB-Equipment Blank
FB-Field Blank
TB-Trip Blank

Created By: B. Propst
Checked By: K. Howell
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TABLE 4-2

Summary of Water Quality Data
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Well ID Date Sample Time [ Temp. (°C) | Cond. (mS/cm) | DO (mg/L) | pH (SU) | ORP (mV) Turbidity (NTU)
CJCA - TW01 7/28/2009 10:55 18.50 0.066 0.32 4.73 -66 Out of range
CJCA - TW02 7/28/2009 10:20 19.00 0.481* 0.00 7.89 -30 3.4
CJCA - TWO03 7/28/2009 12:10 17.81 0.072* 1.28 6.63 114 390.0
CJCA - TW04 7/29/2009 11:10 20.25 1.14* 3.18 6.91 49 4.1
CJCA - TW05 7/28/2009 8:55 17.80 0.509* 1.71 6.17 164 1.5
CJCA - TW06 7/28/2009 9:00 18.24 0.063 3.58 4.88 87 26.0
CJCA - TW08 7/27/2009 10:20 20.15 1.28 0.00 7.99 -59 3.9
CJCA - TW09 7/26/2009 15:40 19.57 56.9 0.45 6.28 46 1.2
CJCA - TW10 7/27/2009 12:15 21.03 0.108 0.15 7.59 -108 13.0
CJCA - TW11 7/27/2009 15:40 19.97 0.095 1.00 6.58 24 1.8
CJCA - TW12 7/26/2009 13:50 18.85 2.96 0.54 6.29 66 1.1
CJCA - TW13 7/26/2009 14:35 19.44 0.062 1.73 5.59 -65 10.0
CJCA - TW14 7/26/2009 14:00 19.28 0.063 4.01 5.32 -66 3.3
CJCA - TW15 7/26/2009 13:15 19.90 0.080 4.30 4.33 199 4.3
CJCA - TW16 7/25/2009 17:05 20.04 0.064 3.66 4.10 157 3.2
CJCA - TW17 7/24/2009 8:35 19.46 0.103 6.21 6.05 93 220.0
CJCA - TW18 7/26/2009 11:05 18.33 0.061 0.91 5.38 -80 7.0
CJCA - TW19 7/26/2009 11:00 19.15 3.09 0.92 6.90 16 2.8
CJCA - TW20 7/26/2009 10:15 18.69 0.070 2.37 4.57 141 4.2
CJCA - TW21 7/26/2009 9:20 19.99 0.128 6.05 6.55 49 5.2
CJCA - TW22 7/24/2009 11:50 18.98 0.068 0.00 7.64 -51 11.0
CJCA - TW23 7/23/2009 14:30 19.97 1.18 0.90 4.51 215 7.2
CJCA - TW24 7/27/2009 9:25 18.72 0.068 3.90 5.10 -12 2.8
CJCA - TW25 7/27/2009 10:25 18.39 0.074 3.21 5.06 -2 4.0
CJCA - TW26 7/27/2009 12:05 19.43 0.060 2.99 5.58 -7 85.0
CJCA - TW27 7/23/2009 16:20 19.48 0.349 1.89 5.85 147 350.0
CJCA - TW28 7/23/2009 16:50 20.97 0.820 2.99 4.39 90 10.6
CJCA - TW29 7/25/2009 16:45 20.04 0.109 5.09 6.99 45 10.0
CJCA - TW30 7/25/2009 18:10 19.91 8.04 0.18 7.24 3 27.0
CJCA - TW31 7/23/2009 15:20 20.31 0.527 2.26 5.58 -18 80.0
CJCA - TW32 7/25/2009 13:30 19.20 0.018 4.80 4.27 72 110.0
CJCA - TW33 7/25/2009 17:20 18.48 0.061 4.74 4.95 -8 35.0
CJCA - TW34 7/25/2009 13:20 19.29 0.091 2.24 6.02 198 210.0
CJCA - TW35 7/22/2009 16:00 19.18 0.136 6.40 3.92 218 10.0
CJCA - TW36 7/22/2009 9:30 18.25 0.230 0.29 7.08 -97 6.1
CJCA - TW37 7/22/2009 16:40 19.56 0.999 5.56 5.31 103 31.0
CJCA - TW38 7/23/2009 13:15 19.07 0.055 0.40 4.59 -8 10.0
IR15 - TWO1 7/28/2009 8:25 20.14 1.04* 1.13 7.91 -21 1.7
||IR15 - TW02 7/29/2009 10:25 18.10 0.058 4.82 4.56 124 9.5
||IR15 - TWO03 7/28/2009 14:05 19.28 0.149* 4.17 6.79 99 2.5
||IR15 - TW04 7/29/2009 8:45 18.71 0.193 1.76 6.13 -88 15.0
||IR15 - TW05 7/28/2009 16:20 21.62 0.151 6.54 6.05 128 35.0
[IR17 - TWO1 7/29/2009 14:20 18.90 0.059 2.28 4.94 110 16.0
||IR17 - TWO02 7/29/2009 15:05 18.79 0.678* 3.88 6.27 151 90.0
||IR85 - MWO0O1 7/23/2009 8:42 18.07 0.219 0.28 4.25 240 2.1
||IR85 - MWO02 7/23/2009 9:40 18.74 0.053 2.74 4.18 349 9.8
||IR85 - MWO04 7122/2009 11:00 18.37 0.90 0.25 4.86 144 4.0
||IR85 - MWO05 7/21/2009 17:20 17.54 1.49 7.15 3.90 203 5.5
||IR85 - TWO04 7127/2009 16:30 18.73 0.038 1.26 4.95 166 21.0
||IR85 - TWO05 7/29/2009 12:30 19.14 0.061 2.20 4.99 90 4.2
||IR85 - TWO06 7/30/2009 9:43 19.80 0.144 3.04 5.81 -36 370.0
||IR85 - TWO07 7/30/2009 9:10 19.49 0.713 4.16 5.68 208 3.0
[IrR85 - TWO08 7/30/2009 12:00 19.18 4.25 0.17 6.63 119 450.0
Notes:
°C=degrees celcius
mS/cm=microsiemens per centimeter
DO=dissolved oxygen
mg/L=milligrams per liter
ORP=oxidation-reduction potential
mV=millivolts
NTU=nepheometric turbidity units
*water quality meter calibrated out of range.
Created by: K. Ramsey/CLT
Checked by: B. Propst/CLT
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SECTION 5

Results

The following subsections present and summarize the findings of the field investigation
discussed in Section 4. The laboratory analytical test results for surface soil, subsurface soil,
and groundwater for the CJCA are presented in this section. Laboratory analytical reports
and COC records are provided in Appendix D.

5.1 UXO 20
5.1.1 Surface Soill

The analytical data for the 214 surface soil samples collected from UXO-20 are presented in
Tables 5-1a and 5-1b (due to the size of the data set). Figure 5-1 illustrates the distribution of
the sample locations where target analytes exceeded the North Carolina Soil Screening
Limits (NCSSLs), EPA Adjusted Residential Regional Screening Levels (RSLs), and/or EPA
Adjusted Industrial RSLs and twice the mean Base background. The EPA Residential/
Industrial RSLs are adjusted for non-cancer causing compounds to account for exposure to
multiple constituents.

e Arsenic was detected in 201 surface soil samples at concentrations ranging from
0.22 mg/kg (CJCA-5522) to 6.9 mg/kg (CJCA-S5136). The concentration of arsenic
detected in 136 of the surface soil samples exceeded the EPA Adjusted Residential RSL
and twice the mean Base background. Arsenic was also reported to exceed the EPA
Adjusted Industrial RSL and twice the mean Base background in 25 surface soil samples.
Arsenic was detected at concentrations exceeding the NCSSL and twice the mean Base
background in surface soil samples collected from CJCA-S572 and CJCA-S5136.

¢ No other metals were detected at concentrations exceeding regulatory screening criteria
and twice the Base background.

5.1.2 Subsurface Soll

The analytical data for the 77 subsurface soil samples collected from UXO-20 are presented
in Table 5-2. Figure 5-2 illustrates the distribution of the sample locations where target
analytes exceeded the North Carolina Soil Screening Limits (NCSSLs), EPA Adjusted RSLs,
and/or EPA Adjusted Industrial RSLs and twice the mean Base background.

e Arsenic was detected in 68 subsurface soil samples at concentrations ranging from 0.17
mg/kg (CJCA-SB014) to 46.5 mg/kg (CJCA-SB71). The concentrations of arsenic
detected in 15 samples exceeded the EPA Adjusted RSLs and twice the mean Base
background. Arsenic concentrations detected in 15 subsurface soil samples exceeded the
NCSSL and twice the mean Base background concentration.

¢ No other metals were detected at concentrations exceeding regulatory screening criteria
and twice the mean Base background.
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5.1.3 Groundwater

Analytical data for the 37 groundwater samples collected from UXO-20 are presented in
Table 5-3. Figure 5-2 illustrates the distribution of the sample locations where target
analytes exceeded the lower of the NCGWQS and maximum contaminant levels (MCLs)
and/or EPA Adjusted tap water RSLs, and twice the mean Base background..

e Arsenic was detected in 12 groundwater samples at concentrations ranging from 2.2]J
micrograms per liter (ug/L) (CJCA-TWO08) to 9.4] ng/L (CJCA-TW27). The
concentration of arsenic detected in the groundwater samples collected from CJCA-
TW27 and CJCA-TW30 exceeded the EPA Adjusted Tap Water RSL and twice the mean
Base background.

e Lead was detected in 12 groundwater samples at concentrations ranging from 2 pg/L
(CJCA-TW26 and CJCA-TW36) to 19.1 pg/L (CJCA-TWO01). The concentration of lead
detected in the groundwater sample collected from CJCA-TWO01 exceeded the NCGWQS
and twice the mean Base background concentration.

5.2 IR Site 15
5.2.1 Surface Soll

Analytical data for the 10 surface soil samples collected from Site 15 are presented in
Table 5-4. Figure 5-3 illustrates the distribution of the sample locations where target
analytes exceeded the NCSSLs, EPA Adjusted RSLs, and/or EPA Adjusted Industrial RSLs

and twice the mean Base background.

¢ VOCs and SVOCs were not detected at concentrations exceeding NCSSLs or EPA RSLs
in surface soil samples collected at Site 15.

e One PCB, aroclor-1254, was detected at a concentration exceeding the EPA Adjusted
Industrial RSL in the surface soil sample collected at IR15-SS01.

e Concentrations of dieldrin were detected above the NCSSL at surface soil sample
locations IR15-5509 and IR15-5510. However, the detected concentrations did not exceed
the EPA Adjusted RSLs.

¢ Aluminum was detected in the 10 surface soil samples at concentrations ranging from
1,150 mg/kg (IR15-S505) to 12,500 mg/kg (IR15-SS03). The concentration of aluminum
was detected above the EPA Adjusted Residential RSL and twice the mean Base
background in the surface soil sample collected from IR15-SS03.

e Arsenic was detected in the 10 surface soil samples at concentrations ranging from
0.24 mg/kg (IR15-SS05) to 4.7 mg/kg (IR15-5503). Concentrations of arsenic exceeding
EPA Adjusted Residential RSL and twice the mean Base background were reported at
surface soil sample locations IR15-5502 and IR15-5504. The concentration of arsenic
reported in surface soil samples collected from IR15-SS01, IR15-5503, IR15-SS08, IR15-
SS09, and IR15-5510 exceeded the EPA Adjusted Industrial RSL and twice the mean Base
background concentration.

5.2 ES080210002430WDC
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e Chromium was detected in the 10 surface soil samples at concentrations ranging from
1.7 mg/kg (IR15-SS05) to 17.2 mg/kg (IR15-5503), and exceeded the EPA Adjusted
RSLs, the NCSSL, and twice the mean Base background, at surface soil sample locations
IR15-5501, IR15-SS03, IR15-SS08, IR15-SS09, and IR15-SS10.

e Iron was detected in the 10 surface soil samples at concentrations ranging from
903 mg/ kg (IR15-5506) to 10,200 mg/ kg (IR15-5503). Concentrations of iron detected at
surface soil sample locations IR15-5501, IR15-5503, IR15-SS08, IR15-SS09, and IR15-5510
exceeded the NCSSL and twice the mean Base background. Iron was reported at
concentrations exceeding the EPA Adjusted Residential RSL and twice the mean Base
background at surface soil sample locations IR15-S503 and IR15-SS09.

e No other metals were detected at concentrations exceeding regulatory screening criteria
and twice the mean Base background.

5.2.2 Subsurface Soil

Analytical data from the 10 subsurface soil samples collected from IR15 are presented in
Table 5-5. Figure 5-3 illustrates the distribution of the sample locations where target
analytes exceeded the NCSSLs, EPA Adjusted RSLs, and/or EPA Adjusted Industrial RSLs
and twice the mean Base background.

e  VOCs, SVOCs, or PCBs were not detected in subsurface soil samples at concentrations
exceeding regulatory screening criteria.

¢ One pesticide, dieldrin, was detected above the NCSSL in subsurface soil sample IR15-
SB05 at a concentration of 2.3 micrograms per kilogram (ug/kg).

e Arsenic was detected in nine subsurface soil samples at concentrations ranging from
0.38 mg/kg (IR15-SB06) to 16.6 mg/kg (IR15-SB09). The arsenic concentration detected
in subsurface soil sample IR15-SB09 exceeded the NCSSL, the EPA Adjusted RSLs, and

twice the mean Base background.

e Chromium was detected in the 10 subsurface soil samples at concentrations ranging
from 1.1 mg/kg (IR15-SB08) to 52.4 mg/kg (IR15-SB09). The concentration of chromium
detected in subsurface soil sample IR15-SB09 exceeded the NCSSL, the EPA Adjusted
Industrial RSL, and twice the mean Base background.

e Iron was detected in the 10 subsurface soil samples at concentrations ranging from
153 mg/kg (IR15-SB08) to 179,000 mg/kg (IR15-SB09). Concentrations of iron reported
in subsurface soil samples collected at IR15-SB01 and IR15-SB09 exceeded the NCSSL,
the EPA Adjusted Residential RSL, and twice the mean Base background. Additionally,
the iron concentration detected at IR15-SB09 exceeded the EPA Adjusted Industrial RSL.

e Lead was detected in the 10 subsurface soil samples at concentrations ranging from
2.7 mg/kg (IR15-SB06) to 483 mg/kg (IR15-S5B01). The concentration of lead detected in
subsurface soil sample IR15-5B01 exceeded the NCSSL, the EPA Adjusted Residential
RSL, and twice the mean Base background.

¢ Manganese was detected in the 10 subsurface soil samples at concentrations ranging
from 1.5 mg/kg (IR15-SB08) to 626 mg/kg (IR15-SB09), and exceeded the NCSSL and
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twice the mean Base background at subsurface soil sample locations IR15-SB01 and
IR15-SB09.

5.2.3 Groundwater

Analytical data for the five groundwater samples collected at Site 15 are presented in
Table 5-6. Figure 5-3 illustrates the distribution of the sample locations where target
analytes exceeded the lower of the NCGWQS and maximum contaminant levels (MCLs)
and/or EPA Adjusted tap water RSLs, and twice the mean Base background. VOCs,
SVOCs, organochlorine pesticides (OCPs), and PCBs were not detected in the
groundwater samples above the regulatory screening criteria.

Chromium was detected in two groundwater samples at concentrations of 1.7] pug/L
(IR15-TWO03) and 5] pg/L (IR15-TWO05). The sample collected from IR15-TW05 exceeded
the EPA Adjusted Tap Water RSL and twice the Base background.

Iron was detected in the five groundwater samples at concentrations ranging from
1,040 pg/L (IR15-TWO05) to 25,800 png/L (IR15-TWO01), and exceeded, the NCGWQS, the
EPA Adjusted Tap Water, and twice the mean Base background in the groundwater
samples collected from IR15-TW01, IR15-TWO03, and IR15-TW04.

Manganese was detected in the five groundwater samples at concentrations ranging
from 5.2 pg/L (IR15-TWO05) to 439 pg/L (IR15-TWO01). The sample collected from IR15-
TWO01 exceeded the NCGWQS, the EPA Adjusted Tap Water RSL, and twice the mean
Base background.

5.3 IR Site 17
5.3.1 Surface Soill

Analytical data for the five surface soil samples collected from Site 17 are presented in
Table 5-7. Figure 5-4 illustrates the distribution of the sample locations where target

analytes exceeded the NCSSLs, EPA Adjusted RSLs, and/or EPA Adjusted Industrial RSLs
and twice the mean Base background.

54

VOCs, SVOCs, OCPs, and PCBs were not detected at concentrations exceeding NCSSLs
or EPA RSLs.

Arsenic was detected in the five surface soil samples at concentrations ranging from
1.1 mg/kg (IR17-SS05) to 4.9 mg/kg (IR17-5501), and exceeded the EPA Adjusted
Residential RSL and twice the mean Base background. Arsenic was also detected at
concentrations exceeding the EPA Adjusted Industrial RSL and twice the Base
background at soil sample locations IR17-SS01, IR17-SS03, and IR17-SS04.

Chromium was detected in five surface soil samples at concentrations ranging from

2.7 mg/kg (IR17-SS05) to 8.5 mg/kg (IR17-5501). The chromium concentration detected
in surface soil sample IR17-S501 exceeded the NCSSL, EPA Adjusted RSLs, and twice
the mean Base background.

Iron was detected in the five surface soil samples at concentrations ranging from
1,670 mg/kg (IR17-5504) to 7,640 mg/kg (IR17-SS01), but exceeded the EPA Adjusted
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SECTION 5—RESULTS

Residential RSL, the NCSSL, and twice the mean Base background in the surface soil
sample collected from IR17-SS01.

¢ No other metals concentrations exceeded the regulatory criteria and twice the mean Base
background.

5.3.2 Subsurface Soil

Analytical data for the five subsurface soil samples collected at Site 17 are presented in
Table 5-8. Figure 5-4 illustrates the distribution of the sample locations where target
analytes exceeded the NCSSLs, EPA Adjusted RSLs, and/or EPA Adjusted Industrial RSLs
and twice the mean Base background.

e SVOCs, OCPs, and PCBs were not detected at concentrations exceeding regulatory
criteria.

e One VOC (1,2-dibromo-3-chloropropane) was detected at a concentration of 1.6 pg/kg
in the soil sample collected from IR17-SB01, which exceeded the NCSSL.

e Aluminum was detected in the five subsurface soil samples at concentrations ranging
from 4,270 mg/kg (IR17-SB02) to 20,000 mg/kg (IR17-SB03), and exceeded the EPA
Adjusted Residential RSL and twice the mean Base background in the subsurface soil
samples collected from IR17-SB01 and IR17-SB03.

e Arsenic was detected in the five subsurface soil samples at concentrations ranging from
0.95 mg/kg (IR17-SB04) to 14.4 mg/kg (IR17-SB03). The concentrations of arsenic
detected in subsurface soil samples collected at IR17-SB01, IR17-SB03, and IR17-SB04
exceeded the EPA Adjusted Industrial RSL and twice the mean Base background.
Arsenic was also detected at concentrations above the NCSSL in the subsurface soil
samples collected from IR17-SB01 and IR17-SB03.

e Chromium was detected in the five subsurface soil samples at concentrations ranging
from 4.7 mg/kg (IR17-SB02) to 35.8 mg/kg (IR17-SB03) and exceeded the EPA Adjusted
RSLs, the NCSSL, and twice the mean Base background at subsurface soil sample
locations IR17-SB01 and IR17-SB03.

e Iron was detected in the five subsurface soil samples at concentrations ranging from
2,240 mg/kg (IR17-SB02) to 28,400 mg/kg (IR17-SB03). The concentrations of iron were
reported to exceed the EPA Adjusted Residential RSL, the NCSSL, and twice mean Base
background at subsurface soil sample locations IR17-SB01, IR17-SB03, and IR17-SB05.

5.3.3 Groundwater

The analytical data for the two groundwater samples collected at Site 17 are presented in
Table 5-9. Figure 5-4 illustrates the distribution of the sample locations where target
analytes exceeded the lower of the NCGWQS and maximum contaminant levels (MCLs)
and/or EPA Adjusted tap water RSLs, and twice the mean Base background.

e One VOC, methylene chloride, was detected in the groundwater sample collected from
IR17-TWO01 at a concentration of 4.4 pg/L, exceeding the EPA Adjusted Tap water RSL.
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SVOCs, OCPs, or PCBs were not detected in the groundwater samples at concentrations
exceeding regulatory screening criteria.

Metals were not detected in the groundwater samples at concentrations exceeding both
twice the Base background and regulatory screening criteria.

5.4 IR Site 85
5.4.1 Surface Soill

Analytical data for the 13 surface soil samples collected at Site 85 are presented in

Table 5-10. Figure 5-5 illustrates the distribution of the sample locations where target
analytes exceeded the NCSSLs, EPA Adjusted RSLs, and/or EPA Adjusted Industrial RSLs
and twice the mean Base background.

5-6

VOCs, SVOCs, or PCBs were not detected at concentrations exceeding NCSSLs or EPA
Adjusted RSLs.

One OCP, dieldrin, was detected at a concentration above the NCSSL in the surface soil
sample collected from IR85-S517 (1.9 pug/kg).

Antimony was detected in one surface soil sample (IR85-S518) at a concentration of
5.9 mg/kg, exceeding twice the Base background and the EPA Adjusted Residential
RSL.

Arsenic was detected in 13 surface soil samples at concentrations ranging from

0.57 mg/kg (IR85-5513) to 9.9 mg/kg (IR85-S517). The concentration of arsenic was
detected at concentrations exceeding the EPA Adjusted Residential RSL and twice the
mean Base background in surface soil samples collected from IR85-S506, IR85-SS07,
IR85-5508, IR85-SS09, IR85-5510, IR85-SS11, IR85-S512, IR85-SS14, and IR85-S515.
Arsenic was also reported at concentrations exceeding the EPA Adjusted Industrial RSL
and twice the mean Base background in two surface soil samples, IR85-5516 and IR85-
SS18. The concentration of arsenic detected in the surface soil sample collected from
IR85-5517 exceeded the NCSSL and twice the mean Base background.

Cadmium was detected in three surface soil samples at concentrations ranging from
0.59 mg/kg (IR85-5515) to 3.5 mg/kg (IR85-S518), and exceeded the NCSSL and twice
the mean Base background surface soil sample collected from IR85-S518.

Chromium was detected in 12 surface soil samples at concentrations ranging from
2.7 mg/kg (IR85-S509) to 8.5 mg/kg (IR85-5518), and exceeded the NCSSL and twice the
mean Base background in surface soil sample IR85-5518.

Iron was detected in 13 surface soil samples at concentrations ranging from 1,690 mg/kg
(IR85-5507) to 11,500 mg/ kg (IR85-5518). The concentrations of iron exceeded NCSSL
and twice the mean Base background in surface soil samples collected from IR85-5514,
IR85-5516, IR85-5517, and IR85-SS18. Iron was also reported above the EPA Adjusted
Residential RSL in surface soil sample IR85-5518.

Lead was detected in 13 surface soil samples at concentrations ranging from 4.8 mg/kg
(IR85-5506) to 614 mg/kg (IR85-5518), and exceeded the EPA Adjusted Residential RSL,
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NCSSL, and twice the mean Base background in the surface soil sample collected from
IR85-5518.

Manganese was detected in the 13 surface soil samples at concentrations ranging from
5.9 mg/kg (IR85-S511) to 10, 700 mg/ kg (IR85-S517). Detected concentrations of
manganese exceeded the EPA Adjusted Residential RSL, NCSSL, and twice the mean
Base background in surface soil samples collected from IR85-S515, IR85-5516, IR85-5517,
and IR85-5518. The concentration of manganese detected in the surface soil sample
collected from IR85-5517 also exceeded the EPA Adjusted Industrial RSL.

Mercury was detected in 11 surface soil samples at concentrations ranging from 0.037
(IR85-5509) to 8.8 mg/kg (IR85-S518). Concentrations of mercury detected in surface soil
samples IR85-5515, IR85-5517, and IR85-S518 exceeded the NCSSL and twice the mean
Base background. Mercury concentrations detected in surface soil samples IR85-S517
and IR85-5518 also exceeded the EPA Adjusted Residential RSL.

Thallium was detected in two surface soil samples, IR85-5516 (0.44 ] mg/kg) and IR85-
S517 (18.7]) mg/kg), and exceeded the EPA Adjusted Industrial RSL and twice the mean
Base background in surface soil sample IR85-I517.

Zinc was detected in 11 surface soil samples at concentrations ranging from 4.2 mg/kg
(IR85-5511) to 5,600 mg/ kg (IR85-5517). Concentrations of zinc exceeded the NCSSL and
twice the mean Base background in two surface soil samples, IR85-5517 and IR85-5518.
The concentration of zinc detected in surface soil sample IR85-5517 also exceeded the
EPA Adjusted Residential RSL.

5.4.2 Subsurface Soll

Analytical data for the 12 subsurface soil samples collected at Site 85 are presented in
Table 5-11. Figure 5-5 illustrates the distribution of the sample locations where target
analytes exceeded the NCSSLs, EPA Adjusted RSLs, and/or EPA Adjusted Industrial RSLs
and twice the mean Base background.

SVOCs, OCPs, or PCBs were not detected at concentrations exceeding regulatory
criteria.

One VOC (1,2-dibromo-3-chloropropane) was detected at a concentration of 2.4 ng/kg
in the subsurface soil sample collected from IR85-SB11, exceeding the NCSSL.

Aluminum was detected in 10 subsurface soil samples at concentrations ranging from
2,560 mg/kg (IR85-SB17) to 12,000 mg/ kg (IR85-SB09). The concentration of aluminum
detected in sample IR85-SB09 exceeded the EPA Adjusted Residential RSL and twice the
mean Base background.

Arsenic was detected in 10 subsurface soil samples at concentrations ranging from 0.68]
mg/kg (IR85-SB10) to 2.3 mg/kg (IR85-SB07). The concentration of arsenic detected in
sample IR85-SB07 exceeded the EPA Adjusted Industrial RSL and twice the mean Base
background.
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5.4.3 Groundwater

Analytical data for the nine groundwater samples collected at Site 85 are presented in
Table 5-12. Figure 5-5 illustrates the distribution of the sample locations where target
analytes exceeded the lower of the NCGWQS and maximum contaminant levels (MCLs)
and/or EPA Adjusted tap water RSLs, and twice the mean Base background.

SVOCs, OCPs, or PCBs were not detected in the groundwater samples at concentrations
exceeding regulatory screening criteria.

Methylene chloride, was detected in two groundwater samples at concentrations of
14 ng/L (IR85-TWO06) and 190 pg/L (IR85-TWO08), exceeding the NCGWQS and the EPA
Adjusted Tap Water RSL.

Aluminum was detected in nine groundwater samples at concentrations ranging from
110] pg/L (IR85-TWO05) to 15,100 pg/L (IR85-TWO06), and exceeded the EPA Adjusted
Tap water RSL and twice the mean Base background in the groundwater sample
collected from IR85-TWO06.

Chromium was detected in two groundwater samples at concentrations ranging from
1.8Jug/L (IR85-TWO08) to 18.9] nug/L (IR85-TWO06). The chromium concentration detected
in the groundwater sample collected from IR85-TW06 exceeded the EPA Adjusted Tap
Water RSL and twice the mean Base background.

Iron was detected in nine groundwater samples at concentrations ranging from

106 ng/L (IR85-MWO05) to 6,900 pg/L (IR85-TWO06). The iron concentration detected in
the groundwater samples collected from IR85-TW05 and IR85-TW06 exceeded the EPA
Adjusted Tap water RSL and twice the mean Base background.

5.4.4 Batteries

The analytical data for the waste characterization testing conducted on the battery sample
collected at Site 85 are presented in Table 5-13. The TCLP analyses detected 11 metals in the
battery sample. Only lead and mercury were detected at concentrations exceeding TCLP
criteria.

5-8
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TABLE 5-1a

UXO-20 Surface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Camp Lejeune NCSSLs Adjusted Adjusted CJCA-SS001 CJCA-SS002 CJCA-SS003 CJCA-SS004 CJCA-SS005 CJCA-SS006 CJCA-SS007 CJCA-SS008 CJCA-SS009
Background SS | (January, | Industrial Soil | Residential || CJCA-SS001-09C | CJCA-SS002-09C | CJCA-SS003-09C | CJCA-SS004-09C | CJCA-SS005-09C | CJICA-SS006-09C | CICA-SS007-09C [ CICA-SS008-09C | CJICA-SS009-09C
Sample Date 2X Mean 2010) RSLs Soil RSLs 07/07/09 07/07/09 07/07/09 07/07/09 07/07/09 07/07/09 07/07/09 07/07/09 07/07/09
[Chemical Name
|[Total Metals (mg/kg)
[lAntimony 0.447 - 41 31 16U 18U 16.4 U 16U 16.4 U 175U 17.8 UJ 17 U 17U
[lArsenic 0.626 5.8 16 0.39 0.64 J 18U 16.4 U 063J 16.4 U 175U 17.8 U 17U 0.25J
|[Copper 4.83 700 4,100 310 0.31J 0.89 U 82U 0.69 J 82U 87 U 89 U 85U 1.8
|[Lead 12.3 270 800 400 5.5 0.96 423 6 33 5.4 J 7513 61 5.4
|{zinc 10.8 1,200 31,000 2,400 2.1 1.8 U 16.4 U 2.7 16.4 U 821 73 17 U 3.4
|Wet Chemistry
|lpH - - - - 43 NA NA 4.1 NA NA NA 3.8 NA
Notes:

Shading indicates exceedance of two times the mean base background concentration

|Bold box indicates exceedance of NCSSLs

Bold text indicates exceedance of Adjusted Industrial Soil RSLs
Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise
J- - Analyte present, value may be biased low, actual value may be higher
J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram
ph - pH units

Created by: B. Propst/CLT
Checked by: K. Howell/CLT
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TABLE 5-1a

UXO-20 Surface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Camp Lejeune NCSSLs Adjusted Adjusted CJCA-SS010 CJCA-SS011 CJCA-SS012 CJCA-SS013 CJCA-SS014 CJCA-SS015 CJCA-SS016 CJCA-SS017 CJCA-SS018 CJCA-SS019
Background SS (January, Industrial Soil Residential CJCA-SS010-09C | CJCA-SS011-09C | CJCA-SS012-09C CJCA-SS013-09C CJCA-SS014-09C CJCA-SS015-09C CJCA-SS016-09C | CICA-SS017-09C | CICA-SS018-09C | CICA-SS019-09C

Sample Date 2X Mean 2010) RSLs Soil RSLs 07/07/09 07/07/09 07/07/09 07/07/09 07/07/09 07/07/09 07/07/09 07/07/09 07/07/09 07/07/09
[Chemical Name
hTotaI Metals (mg/kg)
||Antim0ny 0.447 - 41 3.1 1.7 U 1.9 UJ 1.7 U 171 U 1.7 U 16 U 1.6 U 1.6 UJ 1.6 UJ 1.6 UJ
||Arsenic 0.626 5.8 1.6 0.39 1.7 U 044 ] 045 171 U 0.34J 1.6 U 04 0.62 J 0.67 J 0.26 J
||Copper 4.83 700 4,100 310 0.83 U 0.99J 051 85U 0.26 J 1.8 1.3 0.79 J 0.94 ] 0.95J
||Lead 12.3 270 800 400 0.54 J 9.5 3.9 6 J 3.8 4.1 6.4 4.7 3.2 5.9
|{zinc 10.8 1,200 31,000 2,400 1.7 U 341 2.9 171U 4.9 4.1 2.8 197 3713 2617
|Wet Chemistry
|LpH -- - -- - NA 4.9 NA NA NA 4.4 NA NA NA 6.9
Notes:

Shading indicates exceedance of two times the mean base background concentration
|Bold box indicates exceedance of NCSSLs

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher

J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram

ph - pH units

Created by: B. Propst/CLT
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Checked by: K. Howell/CLT




TABLE 5-1a

UXO-20 Surface Soil Analytical Results

Camp Johnson Construction Area

Focused PA/SI Report

MCB CamLej, North Carolina

Camp Lejeune NCSSLs Adjusted Adjusted CJCA-SS020 CJCA-S5021 CJCA-S5022 CJCA-S5023 CJCA-S5024 CJCA-S5025 CJCA-S5026 CJCA-S5027
Background SS | (January, | Industrial Soil | Residential || CJCA-$S020-09C | CJCA-SS021-09C | CICA-SS021D-09C | CJICA-SS022-09C | CJICA-SS023-09C | CJICA-SS024-09C | CJICA-SS025-09C [ CICA-SS026-09C | CICA-SS027-09C
Sample Date 2X Mean 2010) RSLs Soil RSLs 07/07/09 07/07/09 07/07/09 07/07/09 07/07/09 07/08/09 07/07/09 07/07/09 07/08/09
[Chemical Name
|[Total Metals (mg/kg)
[lAntimony 0.447 - 41 31 1.6 UJ 1.6 UJ 16U 16U 16.9 U 16U 16U 16U 16U
[lArsenic 0.626 5.8 16 0.39 0.53 1 022 0.29 J 0.68 J 16.9 U 0.29J 053] 0.42 J 0.64 J
|[Copper 4.83 700 4,100 310 1.2 1.2 1.2 0.83 J 85U 1413 2.7 0.83 J 0.51J
|[Lead 12.3 270 800 400 5.4 11.1 11.8 6.4 3.8J 3.9 8.3 5.4 5.2
|{zinc 10.8 1,200 31,000 2,400 5.7 7.7 7 2413 6.9 U 5.6 17.6 43 8.6
|Wet Chemistry
|lpH - - - - NA NA NA NA NA 5.4 NA NA NA
Notes:

Shading indicates exceedance of two times the mean base background concentration

|Bold box indicates exceedance of NCSSLs

Bold text indicates exceedance of Adjusted Industrial Soil RSLs
Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher
J+ - Analyte present, value may be biased high, actual value may be lower
U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram

ph - pH units

Created by: B. Propst/CLT
Checked by: K. Howell/CLT
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TABLE 5-1a

UXO-20 Surface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Camp Lejeune NCSSLs Adjusted Adjusted CJCA-SS028 CJCA-SS029 CJCA-SS030 CJCA-SS031 CJCA-SS032 CJCA-SS033 CJCA-SS034 CJCA-SS035
Background SS | (January, [ Industrial Soil | Residential [[ CJCA-SS028-09C | CICA-SS029-09C | CJCA-SS030-09C | CJCA-SS031-09C | CJCA-SS032-09C | CJCA-SS033-09C | CJICA-SS034-09C | CJICA-SS035-09C
Sample Date 2X Mean 2010) RSLs Soil RSLs 07/07/09 07/07/09 07/07/09 07/07/09 07/08/09 07/08/09 07/08/09 07/08/09
[Chemical Name
|[Total Metals (mg/kg)
[[Antimony 0.447 - 41 31 17U 1.6 UJ 16U 15U 16U 18U 16U 15U
[[Arsenic 0.626 5.8 16 0.39 0.33J 16 U 0.43 J 0.38 J 0.39 J 2.8 073 0.36 J
|[Copper 4.83 700 4,100 310 1513 0.69 J 2.2 2.3 1.6 26.1 1.2 2.8
|[Lead 12.3 270 800 400 9.7 5.3 10.1 10.2 18.1 115 5.8 41
"ZinC 10.8 1,200 31,000 2,400 10.2 19J 33 6.8 14.9 42.8 4.6 321
|Wet Chemistry
(lH - - - - 7.8 NA NA NA 7 NA NA NA
Notes:

Shading indicates exceedance of two times the mean base background concentration

|Bold box indicates exceedance of NCSSLs

Bold text indicates exceedance of Adjusted Industrial Soil RSLs
Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher
J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram
ph - pH units

Created by: B. Propst/CLT
Checked by: K. Howell/CLT
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TABLE 5-1a

UXO-20 Surface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Camp Lejeune NCSSLs Adjusted Adjusted CJCA-SS036 CJCA-SS037 CJCA-SS038 CJCA-SS039 CJCA-SS040 CJCA-SS041 CJCA-SS042 CJCA-SS043 CJCA-SS044
Background SS (January, Industrial Soil Residential CJCA-SS036-09C CJCA-SS037-09C CJCA-SS038-09C CJCA-SS039-09C CJCA-SS040-09C | CIJCA-SS041-09C | CICA-SS041D-09C | CICA-SS042-09C | CJICA-SS043-09C CJCA-SS044-09C

Sample Date 2X Mean 2010) RSLs Soil RSLs 07/08/09 07/08/09 07/08/09 07/08/09 07/08/09 07/08/09 07/08/09 07/08/09 07/08/09 07/08/09
[Chemical Name
hTotaI Metals (mg/kg)
||Antim0ny 0.447 - 41 3.1 15U 1.7 U 1.8 U 1.6 U 1.6 U 1.6 UJ 1.6 UJ 1.7 UJ 1.7 U 1.6 U
[{Arsenic 0.626 5.8 16 0.39 0.56 J 14J 2.4 0.78 J 11 0.63 J 0.62 J 12 19 14
|[Copper 4.83 700 4,100 310 0.62 J 8.4 7.2 1.6 1517 4.1 4.7 4.7 4.8 2.6
||Lead 12.3 270 800 400 4.4 6.4 18.3 5.3 10.5 8.1 10.5 13 16.2 10.2
||Zinc 10.8 1,200 31,000 2,400 213 17 20.3 4.7 16.3 117 108 19.1 314 15.3
|Wet Chemistry
|LpH -- - -- - NA NA 5.9 NA NA NA NA NA NA 7.9
Notes:

Shading indicates exceedance of two times the mean base background concentration
|Bold box indicates exceedance of NCSSLs

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher

J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram

ph - pH units

Created by: B. Propst/CLT
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TABLE 5-1a

UXO-20 Surface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Camp Lejeune NCSSLs Adjusted Adjusted CJCA-SS045 CJCA-SS046 CJCA-SS047 CJCA-SS048 CJCA-SS049 CJCA-SS050 CJCA-SS051 CJCA-SS052
Background SS | (January, [ Industrial Soil | Residential [[ CJCA-SS045-09C [ CJCA-SS046-09C | CJCA-SS046D-09C | CJCA-SS047-09C | CIJCA-SS048-09C [ CJICA-SS049-09C | CIJCA-SS050-09C [ CJICA-SS051-09C | CJICA-SS052-09C
Sample Date 2X Mean 2010) RSLs Soil RSLs 07/09/09 07/08/09 07/08/09 07/08/09 07/08/09 07/08/09 07/08/09 07/08/09 07/08/09
[Chemical Name
|[Total Metals (mg/kg)
[[Antimony 0.447 - 41 31 16 U 0.26 J 0417 16U 1.6 UJ 16U 1.7 UJ 17U 18U
[[Arsenic 0.626 5.8 16 0.39 0.94 J+ 12 12 0.98 J 0.33J 11 0.74 J 17U 18
|[Copper 4.83 700 4,100 310 0.86 J 25 2.3 0.81J 2.2 0.66 J 13 1.7 U 0.6J
|[Lead 12.3 270 800 400 8.5 45 4.4 5 13 7.7 7.4 0.74 J 6.5
"ZinC 10.8 1,200 31,000 2,400 5.1 8.2 104 3.31J 49 23J 6.7 0.86 J 3.11J
|Wet Chemistry
(lH - - - - NA NA NA NA 5 NA NA NA 5.1
Notes:

Shading indicates exceedance of two times the mean base background concentration

|Bold box indicates exceedance of NCSSLs

Bold text indicates exceedance of Adjusted Industrial Soil RSLs
Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise
J- - Analyte present, value may be biased low, actual value may be higher
J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram
ph - pH units

Created by: B. Propst/CLT
Checked by: K. Howell/CLT
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TABLE 5-1a

UXO-20 Surface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Camp Lejeune NCSSLs Adjusted Adjusted CJCA-SS053 CJCA-SS054 CJCA-SS055 CJCA-SS056 CJCA-SS057 CJCA-SS058
Background SS (January, Industrial Soil Residential CJCA-SS053-09C CJCA-SS053D-09C CJCA-SS054-09C CJCA-SS054D-09C CJCA-SS055-09C | CIJCA-SS056-09C | CICA-SS056D-09C | CICA-SS057-09C | CICA-SS058-09C
Sample Date 2X Mean 2010) RSLs Soil RSLs 07/08/09 07/08/09 07/08/09 07/08/09 07/07/09 07/07/09 07/07/09 07/07/09 07/07/09
[Chemical Name
|[Total Metals (mg/kg)
||Antim0ny 0.447 -- 41 3.1 18U 18U 16 U 16 U 1.7 U 1.7 UJ 1.7 UJ 1.7 U 1.7 UJ
[{Arsenic 0.626 5.8 16 0.39 11 131 2.7 18 0.48 J 147 18 12 11
||Copper 4.83 700 4,100 310 0.84J 11 13J 12 052 1417 1417 1.7 1.7
||Lead 12.3 270 800 400 6.6 7.6 5.3 5 4.3 11.6 12.2 14.4 12.1
|{zinc 10.8 1,200 31,000 2,400 3517 431 3313 3313 1313 4.6 45 7.7 45
|Wet Chemistry
ILpH -- -- -- -- NA NA NA NA NA NA NA NA 4.6
Notes:

Shading indicates exceedance of two times the mean base background concentration

|Bold box indicates exceedance of NCSSLs

Bold text indicates exceedance of Adjusted Industrial Soil RSLs
Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher
J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram
ph - pH units

Created by: B. Propst/CLT
Checked by: K. Howell/CLT
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TABLE 5-1a

UXO-20 Surface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Camp Lejeune NCSSLs Adjusted Adjusted CJCA-SS059 CJCA-SS060 CJCA-SS061 CJCA-SS062 CJCA-SS063 CJCA-SS064 CJCA-SS065 CJCA-SS066 CJCA-SS067 CJCA-SS068
Background SS [ (January, [ Industrial Soil | Residential [[ CICA-SS059-09C | CICA-SS060-09C | CICA-SS061-09C | CICA-SS062-09C [ CICA-SS063-09C | CICA-SS064-09C | CICA-SS065-09C | CICA-SS066-09C [ CICA-SS067-09C | CICA-SS068-09C
Sample Date 2X Mean 2010) RSLs Soil RSLs 07/07/09 07/07/09 07/08/09 07/09/09 07/09/09 07/09/09 07/09/09 07/09/09 07/09/09 07/09/09
[Chemical Name
|[Total Metals (mg/kg)
[[Antimony 0.447 - 41 31 1.6 UJ 1.6 UJ 0.21 J- 0.22 J- 1.7 UJ 18U 1.7 UJ 16U 17U 16U
[{Arsenic 0.626 5.8 16 0.39 17 113 133 11 J+ 13 J+ 0.7 J+ 11 J+ 15 J+ 2.6 J+ 18 J+
|[Copper 4.83 700 4,100 310 2 0.76 J 1317 1.2 1.7 0.6J 1.4 0.67 J 0.62 J 1.2
|[Lead 12.3 270 800 400 10.9 5.8 4.2 3.9 6.4 4.8 115 6.7 5.5 6.6
"ZinC 10.8 1,200 31,000 2,400 6.2 151J 25.2 4.9 5.2 9.3 5.6 22 277 361J
|Wet Chemistry
(lH - - - - NA NA NA NA 4.4 NA NA 4.6 NA 4.6
Notes:

Shading indicates exceedance of two times the mean base background concentration

|Bold box indicates exceedance of NCSSLs

Bold text indicates exceedance of Adjusted Industrial Soil RSLs
Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise
J- - Analyte present, value may be biased low, actual value may be higher
J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram
ph - pH units

Created by: B. Propst/CLT
Checked by: K. Howell/CLT
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TABLE 5-1a

UXO-20 Surface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Camp Lejeune NCSSLs Adjusted Adjusted CJCA-SS069 CJCA-SS070 CJCA-SS071 CJCA-SS072 CJCA-SS073 CJCA-SS074 CJCA-SS075 CJCA-SS076 CJCA-SS077
Background SS (January, Industrial Soil Residential || CJCA-SS069-09C | CICA-SS070-09C | CJCA-SS070D-09C [ CICA-SS071-09C | CICA-SS072-09C | CJICA-SS073-09C | CICA-SS074-09C | CICA-SS075-09C | CICA-SS076-09C | CICA-SS077-09C

Sample Date 2X Mean 2010) RSLs Soil RSLs 07/09/09 07/08/09 07/08/09 07/08/09 07/08/09 07/08/09 07/09/09 07/09/09 07/08/09 07/09/09
[Chemical Name
hTotaI Metals (mg/kg)
||Antim0ny 0.447 - 41 3.1 1.6 U 1.7 UJ 1.7 UJ 1.7 UJ 1.7 UJ 1.8 U 0.24 J- 0.18 J- 1.7 U 1.6 UJ
||Arsenic 0.626 5.8 1.6 0.39 0.76 J+ 1] 0.98 J 173 6.7 0.88 J 0.94 J+ 0.5 J+ 042 0.39 J+
||Copper 4.83 700 4,100 310 0.44 ] 0.54 ] 0.62 J 0.79 J "2 0.61J 0.76 J 0.62 J 0.37 J 0.26 J
||Lead 12.3 270 800 400 5.6 6.3 7.3 7.3 9 5.1 6.2 3.8 25 3.9
|{zinc 10.8 1,200 31,000 2,400 6.7 42U 42U 42U 5.6 1.8 3.2 2 24 117
|Wet Chemistry
|LpH -- - -- - NA NA NA NA NA NA 4.9 NA NA NA

Notes:

Shading indicates exceedance of two times the mean base background concentration
|Bold box indicates exceedance of NCSSLs |

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher

J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram

ph - pH units

Created by: B. Propst/CLT

Checked by: K. Howell/CLT
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TABLE 5-1a

UXO-20 Surface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Camp Lejeune NCSSLs Adjusted Adjusted CJCA-SS078 CJCA-SS079 CJCA-SS080 CJCA-SS081 CJCA-SS082 CJCA-SS083 CJCA-SS084 CJCA-SS085 CJCA-SS086
Background SS | (January, [ Industrial Soil | Residential [[ CIJCA-SS078-09C | CICA-SS079-09C | CICA-SS080-09C | CICA-SS080D-09C [ CICA-SS081-09C | CICA-SS082-09C | CICA-SS083-09C | CICA-SS084-09C [ CICA-SS085-09C | CICA-SS086-09C
Sample Date 2X Mean 2010) RSLs Soil RSLs 07/09/09 07/08/09 07/09/09 07/09/09 07/09/09 07/08/09 07/09/09 07/09/09 07/07/09 07/07/09
[Chemical Name
|[Total Metals (mg/kg)
[[Antimony 0.447 - 41 31 1.7 UJ 1.8 UJ 1.7 UJ 1.6 UJ 1.8 UJ 1.6 UJ 1.6 UJ 0.22 J- 17U 1.7 UJ
[{Arsenic 0.626 5.8 16 0.39 16 J+ 0.76 J 11 J+ 0.93 J+ 13 J+ 1) 11 J+ 1J+ 0.95J 0.86 J
||Copper 4.83 700 4,100 310 0.98 J 0511 0.72J 0.69 J 1.6J 0.56 J 0.73J 0.71J 0.36 J 0.57 J
|[Lead 12.3 270 800 400 7.7 4.6 5.8 5.9 10.3 5.7 7.7 7.5 7.1 6.1
|{zinc 10.8 1,200 31,000 2,400 2617 45U 197 1617 4.8 39U 2617 151 1617 151
|Wet Chemistry
(lH - - - - NA NA NA NA NA NA 4.5 NA NA 4.1
Notes:

Shading indicates exceedance of two times the mean base background concentration

|Bold box indicates exceedance of NCSSLs

Bold text indicates exceedance of Adjusted Industrial Soil RSLs
Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise
J- - Analyte present, value may be biased low, actual value may be higher
J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram
ph - pH units

Created by: B. Propst/CLT
Checked by: K. Howell/CLT
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TABLE 5-1a

UXO-20 Surface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Camp Lejeune NCSSLs Adjusted Adjusted CJCA-SS087 CJCA-SS088 CJCA-SS089 CJCA-SS090 CJCA-SS091 CJCA-SS092 CJCA-SS093 CJCA-SS094 CJCA-SS095
Background SS | (January, | Industrial Soil | Residential || CJCA-SS087-09C | CJCA-SS088-09C | CICA-SS089-09C | CICA-SS090-09C [ CICA-SS091-09C | CICA-SS092-09C | CICA-SS092D-09C | CICA-SS093-09C [ CICA-SS094-09C | CICA-SS095-09C
Sample Date 2X Mean 2010) RSLs Soil RSLs 07/07/09 07/07/09 07/07/09 07/07/09 07/07/09 07/07/09 07/07/09 07/07/09 07/07/09 07/07/09
[Chemical Name
|[Total Metals (mg/kg)
[lAntimony 0.447 - 41 31 1.6 UJ 17U 1.7 0 1.8 U3 1.6 UJ 16U 170 1.7 0 1.7 0 17U
[{Arsenic 0.626 5.8 16 0.39 0.97 J 0.89 J 11 15 0.91 J 0.83 J 0.84 J 2.1 0.95J 1J
|[Copper 4.83 700 4,100 310 13 1.4 0.83 J 0.93 J 0.38 J 0.57 J 0.63 J 3.2 1.1 0.6 J
|[Lead 12.3 270 800 400 7 6.3 6.8 7.2 5 9.8 8.1 9.6 6.6 6.6
|{zinc 10.8 1,200 31,000 2,400 1.2 3113 2113 2413 1.9 1.8 1.8 21.2 2.6 2
|Wet Chemistry
|lpH - - - - NA NA NA NA NA 4.3 4.3 NA NA NA
Notes:

Shading indicates exceedance of two times the mean base background concentration

|Bold box indicates exceedance of NCSSLs

Bold text indicates exceedance of Adjusted Industrial Soil RSLs
Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher
J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram
ph - pH units

Created by: B. Propst/CLT
Checked by: K. Howell/CLT
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TABLE 5-1a

UXO-20 Surface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Camp Lejeune NCSSLs Adjusted Adjusted CJCA-SS096 CJCA-SS097 CJCA-SS098 CJCA-SS099 CJCA-SS100 CJCA-SS101 CJCA-SS5102 CJCA-SS103 CJCA-SS104
Background SS | (January, | Industrial Soil | Residential || CJCA-SS096-09C | CICA-SS097-09C | CICA-SS098-09C | CICA-SS099-09C | CICA-SS100-09C | CICA-SS101-09C | CJICA-SS102-09C | CICA-SS103-09C | CICA-SS104-09C
Sample Date 2X Mean 2010) RSLs Soil RSLs 07/07/09 07/07/09 07/07/09 07/07/09 07/09/09 07/09/09 07/09/09 07/09/09 07/09/09
[Chemical Name
|[Total Metals (mg/kg)
[lAntimony 0.447 - 41 31 1.7 03 1.7 0 1.6 UJ 1.6 UJ 1.6 UJ 16U 16U 1703 16U
[{Arsenic 0.626 5.8 16 0.39 09J 2 0.67 J 15 11 J+ 1J 11 13 J+ 16J
|[Copper 4.83 700 4,100 310 0.82 J 5.6 0.67 J 0.71 J 0.47 J 0.55 J 0.55 J 0.93 J 1313
|[Lead 12.3 270 800 400 5.7 18 4.4 8 6.7 9.1 6.2 9.8 10.6
|{zinc 10.8 1,200 31,000 2,400 2.4 6.1 173 261 197 251 221 2413 4.4
|Wet Chemistry
|leH - - - - NA 5 NA NA 4.4 NA NA 4 NA
Notes:

Shading indicates exceedance of two times the mean base background concentration

|Bold box indicates exceedance of NCSSLs

Bold text indicates exceedance of Adjusted Industrial Soil RSLs
Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise
J- - Analyte present, value may be biased low, actual value may be higher
J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram
ph - pH units

Created by: B. Propst/CLT
Checked by: K. Howell/CLT
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TABLE 5-1a

UXO-20 Surface Soil Analytical Results

Camp Johnson Construction Area

Focused PA/SI Report

MCB CamLej, North Carolina

Camp Lejeune NCSSLs Adjusted Adjusted CJCA-SS105 CJCA-SS106 CJCA-SS107 CJCA-SS108 CJCA-SS109
Background SS | (January, | Industrial Soil | Residential [[ CJCA-SS105-09C | CICA-SS105D-09C | CICA-SS106-09C | CICA-SS107-09C | CICA-SS108-09C | CICA-SS109-09C
Sample Date 2X Mean 2010) RSLs Soil RSLs 07/09/09 07/09/09 07/09/09 07/09/09 07/09/09 07/09/09
[Chemical Name
|[Total Metals (mg/kg)
|[Antimony 0.447 - 41 31 1.7 UJ 1.7 UJ 1.6 U 17U 1.6 U 16U
[lArsenic 0.626 5.8 1.6 0.39 18 J+ 15 J+ 17 J+ 12 J+ 13 J+ 0.35 J+
|[Copper 4.83 700 4,100 310 7.8 4.8 0.95 J 0.96 J 0.8 0.43 J
|[Lead 12.3 270 800 400 6.6 6.4 7.1 8.2 5.6 2.9
|{zinc 10.8 1,200 31,000 2,400 17.8 10.8 251 23 2713 1617
|Wet Chemistry
|LpH - - - - NA NA 4.4 NA NA NA
Notes:

Shading indicates exceedance of two times the mean base background concentration

|Bold box indicates exceedance of NCSSLs

Bold text indicates exceedance of Adjusted Industrial Soil RSLs
Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher
J+ - Analyte present, value may be biased high, actual value may be lower
U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram

ph - pH units

Created by: B. Propst/CLT
Checked by: K. Howell/CLT
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TABLE 5-1b

UXO-20 Surface Soil Analytical Results

Camp Johnson Construction Area

Focused PA/SI

MCB CamLej, North Carolina

Station ID Camp Lejeune NCSSLs Adjusted Adjusted CJCA-SS110 CJCA-SS111 CJCA-SS112 CJCA-SS113 CJCA-SS114 CJCA-SS115 CJCA-SS116 CJCA-SS117 CJCA-SS118 CJCA-SS119 CJCA-SS120 CJCA-SS121
Sample ID Background SS (January, 2010) Industrial Residential || CJCA-SS110-09C | CJCA-SS111-09C | CICA-SS112-09C | CICA-SS113-09C | CICA-SS114-09C | CICA-SS115-09C | CJICA-SS116-09C | CICA-SS117-09C | CICA-SS118-09C | CICA-SS119-09C | CJICA-SS120-09C | CJICA-SS121-09C
Sample Date 2X Mean ' Soil RSLs Soil RSLs 07/08/09 07/08/09 07/09/09 07/08/09 07/08/09 07/09/09 07/08/09 07/08/09 07/09/09 07/08/09 07/08/09 07/08/09
Chemical Name

Total Metals (mg/kg)

[Antimony 0.447 - 41 3.1 1.6 UJ 1.6 UJ 1.7 U 1.7 UJ 1.7 UJ 0.2 J- 1.6 U 1.8 U 1.6 UJ 1.8 U 16 U 16U
Arsenic 0.626 5.8 1.6 0.39 0.53 J 0.41 J 0.86 J+ 0.54 J 15 1.1 J+ 16J 14 0.96 J+ 19 3.7 09J
Copper 4.83 700 4,100 310 0.74 J 0.57 J 0.64 J 0.48 J 0.76 J 151 1.1 0.37J 0.45 J 0.69 J 0.61J 054 J
Lead 12.3 270 800 400 3.8 4 4.5 4.5 7.9 19.2 8.7 6.6 5.3 6 6 4.8
Zinc 10.8 1,200 31,000 2,300 4U 41U 2 42U 41U 3.7 267 1.9 217 2517 1517 41U
Wet Chemistry
|LpH (ph) -- - -- - NA NA NA NA NA NA NA NA NA NA NA NA
Notes:

Shading indicates exceedance of two times the mean base background concentration

|Bo|d box indicates exceedance of NCSSLs

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs
RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise
J- - Analyte present, value may be biased low, actual value may be higher
J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate
mg/kg - milligrams per kilogram

Created by: B. Propst/CLT
Checked by: K. Howell/CLT
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TABLE 5-1b

UXO-20 Surface Soil Analytical Results

Camp Johnson Construction Area

Focused PA/SI

MCB CamLej, North Carolina

Station ID Camp Lejeune NCSSLs Adjusted Adjusted CJCA-SS122 CJCA-SS123 CJCA-SS124 CJCA-SS125 CJCA-SS126 CJCA-SS127 CJCA-SS128 CJCA-SS129 CJCA-SS130 CJCA-SS131 CJCA-SS132
Sample ID Background SS (January, 2010) Industrial Residential CJCA-SS122-09C | CJCA-SS123-09C | CJCA-SS124-09C | CICA-SS125-09C | CICA-SS126-09C | CIJCA-SS127-09C | CICA-SS128-09C | CICA-SS129-09C | CJICA-SS130-09C | CJICA-SS130D-09C | CJICA-SS131-09C | CICA-SS132-09C
Sample Date 2X Mean ' Soil RSLs Soil RSLs 07/08/09 07/08/09 07/08/09 07/08/09 07/08/09 07/09/09 07/08/09 07/09/09 07/08/09 07/08/09 07/08/09 07/08/09
Chemical Name

Total Metals (mg/kg)

[Antimony 0.447 - 41 3.1 1.7 U 1.7 U 1.7 U 1.6 UJ 1.7 UJ 1.6 UJ 1.7 U 1.7 UJ 1.6 U 1.7 U 1.7 U 1.7 UJ
Arsenic 0.626 5.8 1.6 0.39 091J 25 097 J 0.68 J 0.83J 12 18 0.89 J 11 12 12 11
Copper 4.83 700 4,100 310 0.43 J 0.83 J 0.75 J 0.88 0.77 J 2.6 4.8 2.5 0.91J 1.2 4.9 1.7
Lead 12.3 270 800 400 5.9 6.6 55 4.8 6 7.8 7.8 5.9 11.4 12.3 5.2 6.2
Zinc 10.8 1,200 31,000 2,300 1.6 J 2117 42U 1.9 2.3 7.3 6.4 7.4 41U 44U 11.2 7.1
Wet Chemistry
|LpH (ph) -- - -- - NA NA NA NA NA NA NA NA NA NA NA NA
Notes:

Shading indicates exceedance of two times the mean base background concentration

|Bo|d box indicates exceedance of NCSSLs

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs
RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise
J- - Analyte present, value may be biased low, actual value may be higher
J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate
mg/kg - milligrams per kilogram

Created by: B. Propst/CLT
Checked by: K. Howell/CLT
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TABLE 5-1b

UXO-20 Surface Soil Analytical Results

Camp Johnson Construction Area

Focused PA/SI

MCB CamLej, North Carolina

Station ID Camp Lejeune NCSSLs Adjusted Adjusted CJCA-SS133 CJCA-SS134 CJCA-SS135 CJCA-SS136 CJCA-SS137 CJCA-SS138 CJCA-SS139 CJCA-SS140 CJCA-SS141 CJCA-SS142
Sample ID Background SS (January, 2010) Industrial Residential CJCA-SS133-09C | CJCA-SS134-09C | CIJCA-SS135-09C | CICA-SS136-09C | CICA-SS137-09C | CICA-SS138-09C | CICA-SS138D-09C | CJICA-SS139-09C | CJICA-SS140-09C | CJICA-SS140D-09C | CJICA-SS141-09C | CICA-SS142-09C
Sample Date 2X Mean ' Soil RSLs Soil RSLs 07/08/09 07/08/09 07/09/09 07/09/09 07/09/09 07/09/09 07/09/09 07/09/09 07/09/09 07/09/09 07/08/09 07/09/09
Chemical Name

Total Metals (mg/kg)

[Antimony 0.447 - 41 3.1 15U 21U 1.8 UJ 1.9 UJ 1.7 UJ 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 UJ
Arsenic 0.626 5.8 1.6 0.39 133J 18J 21 6.9 21 13 J+ 1.2 J+ 11 15 17 17U 0.93J
Copper 4.83 700 4,100 310 1.1 1.8 1.1 1.2 1.1 0.77J 0.81J 0.6 J 2.9 2.5 1.7 U 0.81J
Lead 12.3 270 800 400 6.9 9.2 7.5 11.4 6.7 5.8 6.3 6.2 12.8 14.1 0.71J 6.1
Zinc 10.8 1,200 31,000 2,300 213 291 44U 47U 43U 213 251 1.7 6.3 5.4 41U 42U
Wet Chemistry
|LpH (ph) -- - -- - NA NA NA 4.6 NA NA NA NA NA NA NA NA
Notes:

Shading indicates exceedance of two times the mean base background concentration

|Bo|d box indicates exceedance of NCSSLs

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs
RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise
J- - Analyte present, value may be biased low, actual value may be higher
J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate
mg/kg - milligrams per kilogram

Created by: B. Propst/CLT
Checked by: K. Howell/CLT
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TABLE 5-1b

UXO-20 Surface Soil Analytical Results

Camp Johnson Construction Area

Focused PA/SI

MCB CamLej, North Carolina

Station ID Camp Lejeune NCSSLs Adjusted Adjusted CJCA-SS143 CJCA-SS144 CJCA-SS145 CJCA-SS146 CJCA-SS147 CJCA-SS148 CJCA-SS149 CJCA-SS150 CJCA-SS151 CJCA-SS152 CJCA-SS153
Sample ID Background SS (January, 2010) Industrial Residential CJCA-SS143-09C CJCA-SS144-09C CJCA-SS145-09C CJCA-SS146-09C | CICA-SS147-09C | CICA-SS148-09C | CICA-SS148D-09C | CICA-SS149-09C | CJICA-SS150-09C | CICA-SS151-09C | CJICA-SS152-09C | CICA-SS153-09C
Sample Date 2X Mean ' Soil RSLs Soil RSLs 07/09/09 07/08/09 07/09/09 07/09/09 07/09/09 07/09/09 07/09/09 07/09/09 07/09/09 07/09/09 07/10/09 07/09/09
Chemical Name

Total Metals (mg/kg)

[Antimony 0.447 -- 41 3.1 17U 16U 0.22J 16U 1.7 UJ 1.7 U 1.7 UJ 0.19 J- 19U 1.6 UJ 19U 0.24 J-
Arsenic 0.626 5.8 1.6 0.39 0.82 J 0.97 J 0.62 J 11 13 J+ 11 11 0.89 J 133J 1J 15 11 J+
Copper 4.83 700 4,100 310 0.54J 0.78 J 0.85J 1J 0.84 J 0.79J 1.31J 0.85J 0.93J 110 131J 0.92 J
Lead 12.3 270 800 400 5.1 8.3 5.1 5.4 5.2 6 6.3 9 11.5 5.9 14.3 28.3
Zinc 10.8 1,200 31,000 2,300 2117 41U 1.6J 2] 231 44U 42 U 43 U 1.81J 41U 4.8 U 3417
Wet Chemistry
|LpH (ph) - - - -- NA 4.2 NA NA NA NA NA NA NA NA NA NA
Notes:

Shading indicates exceedance of two times the mean base background concentration
|Bold box indicates exceedance of NCSSLs |

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents
NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher

J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram

Created by: B. Propst/CLT

Checked by: K. Howell/CLT Page 4 of 10



TABLE 5-1b

UXO-20 Surface Soil Analytical Results

Camp Johnson Construction Area

Focused PA/SI

MCB CamLej, North Carolina

Station ID Camp Lejeune NCSSLs Adjusted Adjusted CJCA-SS154 CJCA-SS155 CJCA-SS156 CJCA-SS157 CJCA-SS158 CJCA-SS159 CJCA-SS160 CJCA-SS161 CJCA-SS162 CJCA-SS163
Sample ID Background SS (January, 2010) Industrial Residential || CJCA-SS154-09C | CJCA-SS155-09C | CJCA-SS156-09C | CJCA-SS157-09C | CICA-SS158-09C | CJCA-SS159-09C | CJICA-SS160-09C | CICA-SS161-09C [ CICA-SS162-09C | CICA-SS163-09C | CICA-SS163D-09C
Sample Date 2X Mean ' Soil RSLs Soil RSLs 07/10/09 07/09/09 07/09/09 07/09/09 07/09/09 07/08/09 07/08/09 07/09/09 07/08/09 07/08/09 07/08/09
Chemical Name

Total Metals (mg/kg)

[Antimony 0.447 - 41 3.1 1.5 UJ 1.9 UJ 1.6 U 0.22 J- 1.6 UJ 1.7 U 1.7 U 1.6 UJ 1.7 UJ 0.47 J- 0.49 J-
Arsenic 0.626 5.8 1.6 0.39 0.7J 2.1 1J 0.98 J 11J 18 3 14 11J 13 12
Copper 4.83 700 4,100 310 0.52 J 15 0.62 J 0.85 J 2.2 3.4 1.1 17 051J 1.2 1.2
Lead 12.3 270 800 400 5.1 8.2 8.1 23.2 6 12.5 8.6 6.7 7.2 6.1 5.9
Zinc 10.8 1,200 31,000 2,300 3.8U 47U 2] 41U 10.8 17 411 41U 2.1 2.3 2.1
Wet Chemistry
|LpH (ph) -- - -- - NA NA NA NA 7.5 NA NA NA NA NA NA
Notes:

Shading indicates exceedance of two times the mean base background concentration

|Bo|d box indicates exceedance of NCSSLs

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs
RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise
J- - Analyte present, value may be biased low, actual value may be higher
J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate
mg/kg - milligrams per kilogram

Created by: B. Propst/CLT
Checked by: K. Howell/CLT
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TABLE 5-1b

UXO-20 Surface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI

MCB CamLej, North Carolina

Station ID Camp Lejeune NCSSLs Adjusted Adjusted CJCA-SS164 CJCA-SS165 CJCA-SS166 CJCA-SS167 CJCA-SS168 CJCA-SS169 CJCA-SS170 CJCA-SS171 CJCA-SS172 CJCA-SS173
Sample ID Background SS (January, 2010) Industrial Residential CJCA-SS164-09C | CICA-SS164D-09C | CICA-SS165-09C | CICA-SS166-09C | CICA-SS167-09C | CICA-SS167D-09C | CICA-SS168-09C CJCA-SS169-09C | CICA-SS170-09C | CICA-SS171-09C | CICA-SS172-09C | CICA-SS173-09C
Sample Date 2X Mean ' Soil RSLs Soil RSLs 07/09/09 07/09/09 07/09/09 07/09/09 07/09/09 07/09/09 07/08/09 07/08/09 07/09/09 07/08/09 07/08/09 07/09/09
Chemical Name

Total Metals (mg/kg)

[Antimony 0.447 -- 41 3.1 1.6 UJ 0.18 J- 1.6 UJ 0.22 J- 1.6 UJ 1.6 UJ 16U 17U 1.7 U 1.6 UJ 1.6 UJ 1.7 UJ
Arsenic 0.626 5.8 1.6 0.39 0.69 J 04J 042 J 0.86 J 0.65 J 057 J 0.7J 0.77 J 11 0.76 J 0.83 J 0.97 J
Copper 4.83 700 4,100 310 0.78 J 0.85J 057 J 1J 0.96 J 0.851J 0.86 J 0.61J 0.62 J 0.69 J 05 0.58 J
Lead 12.3 270 800 400 4.8 4.7 5 5.5 6.4 6.5 5.1 6.1 4.9 5.9 4.9 4.1
Zinc 10.8 1,200 31,000 2,300 4U 44U 4U 4 U 41U 4 U 41U 42 U 43 U 4 U 41U 41U
Wet Chemistry
|LpH (ph) - - - -- NA NA 4.1 4.4 NA NA NA NA NA NA 4.8 NA
Notes:

Shading indicates exceedance of two times the mean base background concentration
|Bold box indicates exceedance of NCSSLs |

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents
NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher

J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram

Created by: B. Propst/CLT
Checked by: K. Howell/CLT
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TABLE 5-1b

UXO-20 Surface Soil Analytical Results

Camp Johnson Construction Area

Focused PA/SI

MCB CamLej, North Carolina

Station ID Camp Lejeune NCSSLs Adjusted Adjusted CJCA-SS174 CJCA-SS175 CJCA-SS176 CJCA-SS177 CJCA-SS178 CJCA-SS179 CJCA-SS180 CJCA-SS181 CJCA-SS182 CJCA-SS183
Sample ID Background SS (January, 2010) Industrial Residential || CJCA-SS174-09C | CJCA-SS175-09C | CIJCA-SS175D-09C | CJCA-SS176-09C | CICA-SS176D-09C | CICA-SS177-09C | CICA-SS178-09C | CICA-SS179-09C | CJICA-SS180-09C | CJICA-SS181-09C | CICA-SS182-09C | CJICA-SS183-09C
Sample Date 2X Mean ' Soil RSLs Soil RSLs 07/08/09 07/08/09 07/08/09 07/09/09 07/09/09 07/08/09 07/08/09 07/08/09 07/08/09 07/08/09 07/08/09 07/08/09
Chemical Name

Total Metals (mg/kg)

[Antimony 0.447 - 41 3.1 1.7 UJ 1.8 UJ 1.7 UJ 1.7 UJ 1.8 UJ 1.7 UJ 1.7 UJ 1.8 U 1.6 U 1.7 U 1.6 U 1.7U
Arsenic 0.626 5.8 1.6 0.39 0.96 J 16J 21 1J 16J 071J 3.3 11 093J 0.99J 1.8 11
Copper 4.83 700 4,100 310 13 1.2 1.2 0.64 J 091 1.2 1.9 0.85J 0.351J 0.84 J 0.98 J 1.1
Lead 12.3 270 800 400 6.2 5.5 5.7 4.4 4.7 6.8 10.7 6.1 5.1 6.5 7.9 7.4
Zinc 10.8 1,200 31,000 2,300 43U 44U 42U 44U 45U 42U 4.5 267 2.4 15 2317 1.9
Wet Chemistry
|LpH (ph) -- - -- - NA NA NA NA NA NA NA NA NA NA NA NA
Notes:

Shading indicates exceedance of two times the mean base background concentration

|Bo|d box indicates exceedance of NCSSLs

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs
RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise
J- - Analyte present, value may be biased low, actual value may be higher
J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate
mg/kg - milligrams per kilogram

Created by: B. Propst/CLT
Checked by: K. Howell/CLT
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TABLE 5-1b

UXO-20 Surface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI

MCB CamLej, North Carolina

Station ID Camp Lejeune NCSSLs Adjusted Adjusted CJCA-SS184 CJCA-SS185 CJCA-SS186 CJCA-SS187 CJCA-SS188 CJCA-SS189 CJCA-SS190 CJCA-SS191 CJCA-SS192 CJCA-SS193
Sample ID Background SS (January, 2010) Industrial Residential CJCA-SS184-09C | CICA-SS185-09C | CICA-SS186-09C | CICA-SS186D-09C | CJICA-SS187-09C | CICA-SS188-09C | CICA-SS189-09C CJCA-SS190-09C | CICA-SS191-09C | CJCA-SS192-09C CJCA-SS193-09C CJCA-SS193D-09C
Sample Date 2X Mean ' Soil RSLs Soil RSLs 07/08/09 07/09/09 07/08/09 07/08/09 07/08/09 07/09/09 07/08/09 07/08/09 07/09/09 07/08/09 07/08/09 07/08/09
Chemical Name

Total Metals (mg/kg)

[Antimony 0.447 -- 41 3.1 16 U 1.7 U 17U 17U 18U 1.5 UJ 16U 16U 1.5 UJ 17U 0.32J 16 U
Arsenic 0.626 5.8 1.6 0.39 131J 12 14 12J 0.81J 0.43J 1J 052 J 079 J 0.63 J 0.78 J 11
Copper 4.83 700 4,100 310 1517 0.93J 0.83J 0.84 J 0.86 J 0.39J 0.45 1] 0411 0.57 J 0.57 J 14.8 14.5
Lead 12.3 270 800 400 8.6 5.8 5.9 6.2 5 5.5 5.4 4.3 4.8 5.1 5.1 5.4
Zinc 10.8 1,200 31,000 2,300 3.7 42 U 42 U 42 U 43 U 4.1 2517 1.6J 38U 24 1] 52.3 47.7
Wet Chemistry
|LpH (ph) - - - -- NA 4.2 NA NA NA 4.6 NA NA 4.8 NA NA NA
Notes:

Shading indicates exceedance of two times the mean base background concentration

|Bold box indicates exceedance of NCSSLs |

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents
NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher

J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram

Created by: B. Propst/CLT
Checked by: K. Howell/CLT
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TABLE 5-1b

UXO-20 Surface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI

MCB CamLej, North Carolina

Station ID Camp Lejeune NCSSLs Adjusted Adjusted CJCA-SS194 CJCA-SS195 CJCA-SS196 CJCA-SS197 CJCA-SS198 CJCA-SS199 CJCA-SS200 CJCA-SS201 CJCA-SS202 CJCA-SS203 CJCA-SS204
Sample ID Background SS (January, 2010) Industrial Residential CJCA-SS194-09C | CICA-SS195-09C | CJICA-SS196-09C | CICA-SS197-09C | CICA-SS198-09C | CICA-SS199-09C | CICA-SS200-09C | CICA-SS201-09C | CJICA-SS202-09C | CICA-SS203-09C | CICA-SS203D-09C | CICA-SS204-09C
Sample Date 2X Mean ' Soil RSLs Soil RSLs 07/09/09 07/09/09 07/09/09 07/09/09 07/09/09 07/09/09 07/07/09 07/07/09 07/07/09 07/07/09 07/07/09 07/07/09
Chemical Name

Total Metals (mg/kg)

[Antimony 0.447 -- 41 3.1 0.19 J- 1.6 UJ 16U 1.6 UJ 1.7 U 1.7 U 1.6 UJ 1.6 UJ 18U 1.6 UJ 1.7 U 1.6 UJ
Arsenic 0.626 5.8 1.6 0.39 0.86 J 16 0.98 J 0.99 J 11 12 0.92 J 0.95J 14 0.77 J 057 J 0.8J
Copper 4.83 700 4,100 310 0.76 J 4.2 0.83J 110 1210 0.87 J 0.63 J 0.46 J 1.2 0.73J 0.75J 11
Lead 12.3 270 800 400 7.6 8.3 10.1 6.6 5.2 5.9 5.6 5.5 9.3 3.9 4.9 5.8
Zinc 10.8 1,200 31,000 2,300 41U 11.2 41U 4 U 42 U 42 U 1.9 3.1 2.6 110 1.31J 221
Wet Chemistry
|LpH (ph) - - - -- 4.2 7.8 NA 4.6 4.1 4.5 NA NA NA NA NA NA
Notes:

Shading indicates exceedance of two times the mean base background concentration
|Bold box indicates exceedance of NCSSLs |

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents
NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher

J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram

Created by: B. Propst/CLT
Checked by: K. Howell/CLT
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TABLE 5-1b

UXO-20 Surface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI

MCB CamLej, North Carolina

Station ID Camp Lejeune NCSSLs Adjusted Adjusted CJCA-SS205 CJCA-SS206 CJCA-SS207 CJCA-SS208 CJCA-SS209 CJCA-SS210 CJCA-SS211 CJCA-SS212 CJCA-SS213 CJCA-SS214
Sample ID Background SS (January, 2010) Industrial Residential CJCA-SS205-09C | CJICA-SS206-09C CJCA-SS207-09C | CICA-SS208-09C | CICA-SS209-09C | CICA-SS210-09C | CICA-SS211-09C | CICA-SS212-09C | CICA-SS213-09C | CICA-SS214-09C
Sample Date 2X Mean ' Soil RSLs Soil RSLs 07/07/09 07/07/09 07/07/09 07/07/09 07/07/09 07/07/09 07/07/09 07/09/09 07/07/09 07/07/09
Chemical Name
Total Metals (mg/kg)
[Antimony 0.447 -- 41 3.1 1.7 U 17U 17U 1.6 UJ 1.6 UJ 1.6 UJ 1.7 U 1.6 UJ 1.6 UJ 1.6 UJ
Arsenic 0.626 5.8 1.6 0.39 18 14 0.82 J 0.89 J 0.98 J 0.55J 0.78 J 0.89 J 0.74 J 0.96 J
Copper 4.83 700 4,100 310 1J 0.98 4.3 1.31J 3.4 2.9 151 0.67 J 4.6 1.7
Lead 12.3 270 800 400 5.8 5.4 6.6 6 14.1 12.9 7.2 6 16.6 10.1
Zinc 10.8 1,200 31,000 2,300 2617 2.4 4.5 7.3 12.2 28.3 3.81J 4 U 15.2 5.5
Wet Chemistry
|LpH (ph) - - - -- NA NA NA NA NA 8.1 NA 4.7 NA NA
Notes:
Shading indicates exceedance of two times the mean base background concentration
|Bold box indicates exceedance of NCSSLs |

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents
NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher

J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram

Created by: B. Propst/CLT
Checked by: K. Howell/CLT
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TABLE 5-2

UX0-20 Subsurface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Station ID Camp Lejeune NCSSLs (Januar Adjusted Adjusted CJCA-SBO1 CJCA-SB02 CJCA-SB03 CJCA-SB04 CJCA-SBO05 CJCA-SBO06 CJCA-SBO7 CJCA-SB08
Sample ID Background SB 2X 2010) Y[ Industrial soil Residential Soil CJCA-SB01-2-7-09C | CJCA-SB02-2-6-09C | CJCA-SB03-2-7-09C | CJICA-SB04-4-7-09C | CJCA-SB05-2-7-09C | CJCA-SB06-2-7-09C | CJCA-SB07-4-7-09C | CJCA-SB08-2-7-09C
Sample Date Mean RSLs RSLs 07/26/09 07/29/09 07/26/09 07/29/09 07/26/09 07/29/09 07/26/09 07/29/09
Chemical Name

Total Metals (mg/kg)

[Antimony 0.36 - 41 3.1 17U 0.21 J- 19U 1.6 UJ 17U 1.5 UJ 15U 1.6 UJ
Arsenic 2.12 5.8 1.6 0.39 0.61J 1.8 U 0.57J 0.48 J 0.67 J 0.72J 0.51J 4.4
Copper 2.56 700 4,100 310 0.28 J 147 0.55 J 0.48 J 0.77 J 0.47 J 0.51J 0.72J
Lead 8.49 270 800 400 3.4 4.2 4.3 2.6 3.3 1.9 1.8 4
Zinc 6.59 1,200 31,000 2,400 42U 46 U 48U 41U 41U 37U 38U 39U
Wet Chemistry
|LpH - -- - - NA NA 3.6 NA NA NA NA NA
Notes:

Shading indicates exceedance of two times the mean base background concentration for subsurface soil

IBold box indicates exceedance of NCSSLs |

Bold text indicates exceedance of Adjusted Industrial Soil RSLs
Underline indicates exceedance of Adjusted Residential Soil RSLs
RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise
J- - Analyte present, value may be biased low, actual value may be higher
J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram

Created by: Brooke Propst/CLT
Checked by: Kevin Howell/CLT
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TABLE 5-2

UX0-20 Subsurface Soil Analytical Results
Camp Johnson Construction Area

Focused PA/SI Report

MCB CamLej, North Carolina

Station ID Camp Lejeune NCSSLs (Januar Adjusted Adjusted CJCA-SB09 CJCA-SB10 CJCA-SB11 CJCA-SB12 CJCA-SB13 CJCA-SB14 CJCA-SB15 CJCA-SB16
Sample ID Background SB 2X 2010) Y[ Industrial soil Residential Soil CJCA-SB09-2-4-09C CJCA-SB09D-2-4-09C CJCA-SB10-2-6-09C | CJCA-SB11-2-7-09C | CJCA-SB12-2-7-09C | CJCA-SB13-2-7-09C | CJCA-SB14-2-7-09C | CJCA-SB15-6-7-09C CJCA-SB16-2-7-09C
Sample Date Mean RSLs RSLs 07/26/09 07/26/09 07/28/09 07/26/09 07/29/09 07/26/09 07/28/09 07/25/09 07/25/09
Chemical Name

Total Metals (mg/kg)

[Antimony 0.36 - 41 3.1 1.6 U 17U 1.6 UJ 15U 1.5 UJ 18U 1.5 UJ 16U 15U
Arsenic 2.12 5.8 1.6 0.39 137 0.81J 0.25J 137 110 127 0.17J 38U 15U
Copper 2.56 700 4,100 310 6.9 0.64 J 0.55 J 0.58 J 0.51J 0.27 J 1337 0.77 J
Lead 8.49 270 800 400 4.7 4.5 2.5 2.5 2 2.6 1.6 6.2 3.1
Zinc 6.59 1,200 31,000 2,400 16 49 4U 38U 38U 46 U 38U 4.4 37U
Wet Chemistry
|LpH - -- - - NA NA NA 4.7 NA NA NA NA NA
Notes:

Shading indicates exceedance of two times the mean base background concentration for subsurface soil

IBold box indicates exceedance of NCSSLs

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs
RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher
J+ - Analyte present, value may be biased high, actual value may be lower
U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram

Created by: Brooke Propst/CLT
Checked by: Kevin Howell/CLT
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TABLE 5-2

UX0-20 Subsurface Soil Analytical Results
Camp Johnson Construction Area

Focused PA/SI Report

MCB CamLej, North Carolina

Station ID Camp Lejeune NCSSLs (Januar Adjusted Adjusted CJCA-SB18 CJCA-SB19 CJCA-SB20 CJCA-SB21 CJCA-SB22 CJCA-SB23 CJCA-SB24 CJCA-SB25
Sample ID Background SB 2X 2010) Y[ Industrial soil Residential Soil CJCA-SB18-2-5-09C | CJCA-SB19-2-7-09C | CJCA-SB20-2-7-09C CJCA-SB20D-2-7-09C CJCA-SB21-2-7-09C | CJCA-SB22-4-7-09C | CJCA-SB23-2-3-09C | CJCA-SB24-2-4-09C | CJCA-SB25-6-7-09C
Sample Date Mean RSLs RSLs 07/25/09 07/28/09 07/25/09 07/25/09 07/28/09 07/25/09 07/28/09 07/24/09 07/28/09
Chemical Name

Total Metals (mg/kg)

[Antimony 0.36 - 41 3.1 17U 1.6 UJ 17U 1.8 U 1.5 UJ 15U 1.6 UJ 16U 1.9 UJ
Arsenic 2.12 5.8 1.6 0.39 17U 0.62 J 17U 26U 0.45 J+ 15U 0.79 J+ 1.6 U 13.2 J+
Copper 2.56 700 4,100 310 0.55J 0.35J 1.7U 1.9 0.53J 15U 0.34J 0.54 J 4.3
Lead 8.49 270 800 400 3.2 2.2 1517 7 2.7 15 5 6.8 12.1
Zinc 6.59 1,200 31,000 2,400 213 39U 41U 41U 38U 37U 39U 6.5 9.6
Wet Chemistry
|LpH - -- - - 4.4 NA NA NA NA NA NA NA NA
Notes:

Shading indicates exceedance of two times the mean base background concentration for subsurface soil

IBold box indicates exceedance of NCSSLs

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs
RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher
J+ - Analyte present, value may be biased high, actual value may be lower
U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram

Created by: Brooke Propst/CLT
Checked by: Kevin Howell/CLT
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TABLE 5-2

UX0-20 Subsurface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Station ID Camp Lejeune NCSSLs (January Adjusted Adjusted CJCA-SB26 CJCA-SB27 CJCA-SB28 CJCA-SB29 CJCA-SB30 CJCA-SB31 CJCA-SB32 CJCA-SB33
Sample ID Background SB 2X 2010) 'l Industrial Soil Residential Soil CJCA-SB26-4-7-09C | CJCA-SB27-4-7-09C | CJCA-SB28-2-4-09C | CJCA-SB29-2-7-09C | CJCA-SB30-2-7-09C | CJCA-SB31-4-7-09C | CJCA-SB31D-4-7-09C | CJCA-SB32-2-7-09C | CJCA-SB33-4-6-09C
Sample Date Mean RSLs RSLs 07/23/09 07/28/09 07/23/09 07/28/09 07/23/09 07/23/09 07/23/09 07/22/09 07/23/09
Chemical Name
Total Metals (mg/kg)
[Antimony 0.36 -- 41 3.1 1.9 UJ 1.9 U 1.7 U 1.9 UJ 18U 19U 2U 19U 18U
Arsenic 2.12 5.8 1.6 0.39 6.9 8.9 J+ 2.6 11 4.5 J- 13.7 J- 145 J- 15.8 J- 3.7 J-
Copper 2.56 700 4,100 310 2.7 U 36 17U 4.1 3.1 " 4 4.1 39 2.7
Lead 8.49 270 800 400 8.6 12.9 7.8 13.7 12.5 14.9 16.4 13.1 12
Zinc 6.59 1,200 31,000 2,400 6.9 8.3 43 U 7.6 5 7.8 7.2 8.3 7.4
\Wet Chemistry
|LpH -- -- -- -- NA NA NA 4.2 NA NA NA NA NA
Notes:
Shading indicates exceedance of two times the mean base background concentration for subsurface soil
IBold box indicates exceedance of NCSSLs |

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents
NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher

J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram

Created by: Brooke Propst/CLT
Checked by: Kevin Howell/CLT
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TABLE 5-2

UX0-20 Subsurface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Station ID Camp Lejeune NCSSLs (Januar Adjusted Adjusted CJCA-SB34 CJCA-SB35 CJCA-SB36 CJCA-SB37 CJCA-SB38 CJCA-SB39 CJCA-SB40 CJCA-SB41 CJCA-SB42
Sample ID Background SB 2X 2010) Y[ Industrial soil Residential Soil CJCA-SB34-2-4-09C | CJCA-SB35-2-4-09C | CJCA-SB36-4-7-09C | CJICA-SB37-6-7-09C | CJICA-SB38-2-4-09C | CJCA-SB39-2-4-09C | CJCA-SB40-4-7-09C | CIJCA-SB41-4-6-09C | CICA-SB42-2-7-09C
Sample Date Mean RSLs RSLs 07/28/09 07/25/09 07/28/09 07/24/09 07/24/09 07/23/09 07/28/09 07/23/09 07/28/09
Chemical Name

Total Metals (mg/kg)

[Antimony 0.36 - 41 3.1 1.7 UJ 17U 1.9 UJ 1.9 UJ 1.7 UJ 1.9 UJ 2 UJ 17U 2 UJ
Arsenic 2.12 5.8 1.6 0.39 20.8 J+ 17U 3.3 J+ 4.2 2.6 13.1 7.4 )+ 2.6 J- 17.7 J+
Copper 2.56 700 4,100 310 3.6 0.99 J 2.2 3.5 1.8 U 26 U 4.1 137 4.2
Lead 8.49 270 800 400 9.7 13.6 11.2 10.4 7.5 11.9 14.6 8.2 14.2
Zinc 6.59 1,200 31,000 2,400 5.2 43U 6.8 8.9 42U 6.4 7.9 3.3 8.2
Wet Chemistry
|LpH - -- - - NA NA NA NA NA NA 4.4 NA NA
Notes:

Shading indicates exceedance of two times the mean base background concentration for subsurface soil

IBold box indicates exceedance of NCSSLs |
Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher
J+ - Analyte present, value may be biased high, actual value may be lower
U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram

Created by: Brooke Propst/CLT
Checked by: Kevin Howell/CLT

Page 5 of 10



TABLE 5-2

UX0-20 Subsurface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Station ID Camp Lejeune NCSSLs (January Adjusted Adjusted CJCA-SB43 CJCA-SB44 CJCA-SB45 CJCA-SB46 CJCA-SB47 CJCA-SB48 CJCA-SB49
Sample ID Background SB 2X 2010) 'l Industrial Soil Residential Soil CJCA-SB43-6-7-09C | CICA-SB44-6-7-09C | CICA-SB45-2-5-09C | CICA-SB45D-2-5-09C | CJICA-SB46-4-7-09C | CJICA-SB47-6-7-09C | CJCA-SB48-4-6-09C | CJCA-SB49-2-4-09C
Sample Date Mean RSLs RSLs 07/22/09 07/23/09 07/22/09 07/22/09 07/27/09 07/25/09 07/27/09 07/25/09
Chemical Name
Total Metals (mg/kg)
[Antimony 0.36 -- 41 3.1 19U 2U 18U 18U 2 UJ 19U 1.8 UJ 16U
Arsenic 2.12 5.8 1.6 0.39 5.3 J- 17.8 J- 116 J- 29 J- 14.4 J+ 6.5 5.7 J+ 3U
Copper 2.56 700 4,100 310 32 4.7 4.4 2.1 25 25 2.2 133
Lead 8.49 270 800 400 12 14.5 16.1 11.1 11 11.9 8.7 7.6
Zinc 6.59 1,200 31,000 2,400 7.9 7.9 5 5.3 6.5 7.6 6.9 4.2
\Wet Chemistry
|LpH -- -- -- -- NA NA NA NA NA NA 4.6 NA
Notes:
Shading indicates exceedance of two times the mean base background concentration for subsurface soil
IBold box indicates exceedance of NCSSLs |

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents
NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher

J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram

Created by: Brooke Propst/CLT
Checked by: Kevin Howell/CLT
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TABLE 5-2

UX0-20 Subsurface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Station ID Camp Lejeune NCSSLs (January Adjusted Adjusted CJCA-SB50 CJCA-SB51 CJCA-SB52 CJCA-SB53 CJCA-SB54 CJCA-SB55 CJCA-SB56 CJCA-SB57 CJCA-SB58
Sample ID Background SB 2X 2010) 'l Industrial Soil Residential Soil CJCA-SB50-4-6-09C | CJCA-SB50D-4-6-09C | CJCA-SB51-2-7-09C | CJCA-SB52-4-6-09C | CJCA-SB53-2-7-09C | CJCA-SB54-6-7-09C | CJCA-SB55-4-6-09C | CJCA-SB56-2-7-09C | CJICA-SB57-2-4-09C | CJCA-SB58-2-6-09C
Sample Date Mean RSLs RSLs 07/27/09 07/27/09 07/25/09 07/27/09 07/22/09 07/22/09 07/22/09 07/27/09 07/23/09 07/27/09
Chemical Name
Total Metals (mg/kg)
[Antimony 0.36 -- 41 3.1 1.7 UJ 1.7 U 18U 1.7 U 18U 1.8 19U 1.7 U 17U 1.8 UJ
Arsenic 2.12 5.8 1.6 0.39 6 J+ 4.6 J+ 24 0.98 J+ 21.1 J+ 14.3 J+ 9.2 J+ 4.5 J+ 23 J- 1.9 J+
Copper 2.56 700 4,100 310 1.8 17 131 0.49 J 35 36 3 1.9 075 J
Lead 8.49 270 800 400 8.7 8.8 7.5 6.1 11.6 14 12.1 8.5 5.9 9
Zinc 6.59 1,200 31,000 2,400 5 5.5 4.4 U 42 U 7.7 6.3 5.7 4.4 U 331 5.3
\Wet Chemistry
|LpH -- -- -- -- NA NA NA NA 4.3 NA NA NA NA 4.4
Notes:
Shading indicates exceedance of two times the mean base background concentration for subsurface soil
IBold box indicates exceedance of NCSSLs |

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents
NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher

J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram

Created by: Brooke Propst/CLT
Checked by: Kevin Howell/CLT
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TABLE 5-2

UX0-20 Subsurface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Station ID Camp Lejeune NCSSLs (Januar Adjusted Adjusted CJCA-SB59 CJCA-SB60 CJCA-SB61 CJCA-SB62 CJCA-SB63 CJCA-SB64 CJCA-SB65 CJCA-SB66
Sample ID Background SB 2X 2010) Y[ Industrial soil Residential Soil CJCA-SB59-2-4-09C | CJCA-SB59D-2-4-09C | CJICA-SB60-4-6-09C | CICA-SB61-2-4-09C | CICA-SB62-2-4-09C | CICA-SB63-2-4-09C | CIJCA-SB64-4-7-09C | CIJCA-SB64D-4-7-09C | CICA-SB65-2-4-09C | CICA-SB66-4-6-09C
Sample Date Mean RSLs RSLs 07/23/09 07/23/09 07/22/09 07/22/09 07/22/09 07/23/09 07/27/09 07/27/09 07/22/09 07/22/09
Chemical Name

Total Metals (mg/kg)

[Antimony 0.36 - 41 3.1 1.8 U 18U 1.8 U 1.6 U 1.8 U 1.6 U 1.9 UJ 2 UJ 17U 2 U
Arsenic 2.12 5.8 16 0.39 3.9 J- 3.5 J- 148 J+ 11 J+ 4.7 J+ 2.6 J- 12 J+ 15 J+ 5.6 J- 123 J-
Copper 2.56 700 4,100 310 3 2.3 4.6 13 3.2 0.65J 4.6 4.2 0.84 J 2.9
Lead 8.49 270 800 400 115 10.1 17.3 4.9 10.8 5 14.4 133 7.2 9.7
Zinc 6.59 1,200 31,000 2,400 6.7 6.3 7.7 39U 6.6 2 8.7 9 3.2 8.7
Wet Chemistry
|LpH - -- - - NA NA NA NA NA NA NA NA NA NA
Notes:

Shading indicates exceedance of two times the mean base background concentration for subsurface soil

IBold box indicates exceedance of NCSSLs |

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs
RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise
J- - Analyte present, value may be biased low, actual value may be higher
J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram

Created by: Brooke Propst/CLT
Checked by: Kevin Howell/CLT
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TABLE 5-2

UX0-20 Subsurface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Station ID Camp Lejeune NCSSLs (January Adjusted Adjusted CJCA-SB67 CJCA-SB68 CJCA-SB69 CJCA-SB70 CJCA-SB71 CJCA-SB72 CJCA-SB73 CJCA-SB74
Sample ID Background SB 2X 2010) 'l Industrial Soil Residential Soil CJCA-SB67-6-7-09C | CIJCA-SB68-4-6-09C | CICA-SB69-6-7-09C | CICA-SB70-4-6-09C | CICA-SB70D-4-6-09C | CJICA-SB71-6-7-09C | CICA-SB72-4-6-09C | CIJCA-SB73-4-6-09C | CJICA-SB74-2-7-09C
Sample Date Mean RSLs RSLs 07/22/09 07/22/09 07/21/09 07/22/09 07/22/09 07/21/09 07/21/09 07/21/09 07/21/09
Chemical Name
Total Metals (mg/kg)
[Antimony 0.36 -- 41 3.1 19U 18U 21U 2U 19U 3.7 U 19U 19U 17U
Arsenic 2.12 5.8 16 0.39 116 J- 116 J+ 10.1 J- 14.2 J+ 4.7 J+ 46.5 J- 213 J- 14.1 J- 11J-
Copper 2.56 700 4,100 310 45 3.7 " 4 4 37 6.8 54 4.2 0.66 J
Lead 8.49 270 800 400 15.6 13.7 15.4 15.4 14.4 17.6 13.8 14 4
Zinc 6.59 1,200 31,000 2,400 8.2 7.4 7.9 8 8 9.7 8.4 8.9 42 U
\Wet Chemistry
|LpH -- -- -- -- 4.6 NA NA NA NA NA NA 4.6 NA
Notes:
Shading indicates exceedance of two times the mean base background concentration for subsurface soil
IBold box indicates exceedance of NCSSLs |

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents
NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher

J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram

Created by: Brooke Propst/CLT
Checked by: Kevin Howell/CLT
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TABLE 5-2

UX0-20 Subsurface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Station ID Camp Lejeune Adjusted Adjusted CJCA-SB75 CJCA-SB76 CJCA-SB77 CJCA-SB78
NCSSLs (January, . . ) ; )
Sample ID Background SB 2X 2010) Industrial Soil Residential Soil CJCA-SB75-4-6-09C | CJCA-SB76-4-6-09C | CIJCA-SB77-2-4-09C | CICA-SB78-4-6-09C
Sample Date Mean RSLs RSLs 07/21/09 07/21/09 07/21/09 07/21/09
Chemical Name
Total Metals (mg/kg)
[Antimony 0.36 -- 41 3.1 19U 18U 15U 35U
Arsenic 2.12 5.8 1.6 0.39 7J- 4.9 J- 0.92 J- 24.8 J-
Copper 2.56 700 4,100 310 4.1 35 05 6.3
Lead 8.49 270 800 400 14.2 10.4 4.1 14.8
Zinc 6.59 1,200 31,000 2,400 8.1 5.4 3.8 U 10.2
Wet Chemistry
|LpH -- -- -- -- NA NA NA NA
Notes:
Shading indicates exceedance of two times the mean base background concentration for subsurface soil
IBold box indicates exceedance of NCSSLs |

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents
NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher

J+ - Analyte present, value may be biased high, actual value may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram

Created by: Brooke Propst/CLT
Checked by: Kevin Howell/CLT
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TABLE 5-3

UXO0-20 Groundwater Analyical Results
Camp Johnson Construction Area

Focused PA/SI Report
MCB CamLej, North Carolina

Station ID Camp Lejeune NC2GWQS Adjusted Tap CJCA-TWO01 CJCA-TWO02 CJCA-TWO03 CJCA-TWO04 CJCA-TWO05 CJCA-TWO06 CJCA-TWO08 CJCA-TWO09 CJCA-TW10 CJCA-TW11 CJCA-TW12 CJCA-TW13 CJCA-TW14 CJCA-TW15

Sample ID Background GW 2X (3anuary, 2010) | Water RSLs CJCA-TWO01-09C | CIJCA-TWO02-09C | CIJCA-TWO03-09C | CICA-TWO04-09C | CICA-TWO05-09C | CICA-TWO06-09C | CICA-TWO08-09C | CICA-TWO09-09C | CICA-TW10-09C | CICA-TW11-09C | CICA-TW12-09C | CICA-TW13-09C | CICA-TW14-09C | CICA-TW15-09C | CICA-TW15D-09C
Sample Date Mean ' 07/28/09 07/28/09 07/28/09 07/29/09 07/28/09 07/28/09 07/27/09 07/26/09 07/27/09 07/27/09 07/26/09 07/26/09 07/26/09 07/26/09 07/26/09
Chemical Name

Total Metals (ug/l)

Arsenic 5.77 10 0.045 20U 20U 20U 3J 20U 20U 221 20U 26 20U 20U 20U 291 20U 20 U
Copper 2.76 1,000 150 100 U 20U 743 20U 20U 321 20U 4.4 ] 20U 20U 20 U 391 20 U 20 U 3517
Lead 2.8 15 -- 19.1J 20U 14.1J 20U 20U 20U 20U 20U 20U 20 U 20 U 20 U 20U 20U 20U
Zinc 42.1 1,000 1,100 250 U 18 J 185J 45 18.2 J 8.4J 6.9J 143 J 10.4 J 18.6 J 6.5J 17.4 J 36.8 J 6.9J 142 )
Dissolved Metals (ug/l)

Arsenic 5.77 10 0.045 20U NA 20U NA NA NA NA NA NA NA NA NA NA NA NA
Copper 2.76 1,000 150 20U NA 20U NA NA NA NA NA NA NA NA NA NA NA NA
Lead 2.8 15 -- 2] NA 20U NA NA NA NA NA NA NA NA NA NA NA NA
||Zinc 42.1 1,000 1,100 50 U NA 10.1J NA NA NA NA NA NA NA NA NA NA NA NA
Notes:

Shading indicates exceedance of two times the mean base background concentration

IBold box indicates exceedance of NCGWQS

Bold text indicates exceedance of Adjusted Tap Water RSLs
RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

U - The material was analyzed for,
Hg/l - micrograms per liter

Created by: Brooke Propst/CLT
Checked by: Kevin Howell/CLT

but not detected

Page 1 of 3



TABLE 5-3

UXO0-20 Groundwater Analyical Results
Camp Johnson Construction Area

Focused PA/SI Report
MCB CamLej, North Carolina

Station ID Camp Lejeune NC2GWQS Adjusted Tap CJCA-TW16 CJCA-TW17 CJCA-TW18 CJCA-TW19 CJCA-TW20 CJCA-TW21 CJCA-TW22 CJCA-TW23 CJICA-TW24 CJCA-TW25 CJCA-TW26 CJCA-TW27 CJCA-TW28 CJCA-TW29
Sample ID Background GW 2X (January, 2010) | Water RSLs CJCA-TW16-09C | CICA-TW17-09C | CICA-TW18-09C | CICA-TW19-09C | CICA-TW20-09C | CICA-TW21-09C | CICA-TW22-09C | CICA-TW23-09C | CICA-TW24-09C | CICA-TW24D-09C | CICA-TW25-09C | CICA-TW26-09C | CICA-TW27-09C | CICA-TW28-09C | CICA-TW29-09C
Sample Date Mean ’ 07/25/09 07/24/09 07/26/09 07/26/09 07/26/09 07/26/09 07/24/09 07/23/09 07/27/09 07/27/09 07/27/09 07/27/09 07/23/09 07/23/09 07/25/09
Chemical Name

Total Metals (ug/l)

Arsenic 5.77 10 0.045 20U 20U 20U 20U 20U 31J 20U 20U 20U 20U 20U 20U 9.4 291 20U
Copper 2.76 1,000 150 20U 104 J 20U 20U 20U 20 U 20 U 2713 20U 20U 20U 20U 5517 10 J 20U
Lead 2.8 15 -- 20 U 1153 20 U 20U 20U 20U 20U 20U 20U 20U 20U 2] 10.3J 231 20U
Zinc 42.1 1,000 1,100 321 160 112 7517 815 21210 56J 69.8 116 J 148 J 143 119 63.5 56.7 151
Dissolved Metals (ug/l)

Arsenic 5.77 10 0.045 NA 20U NA NA NA NA 20U 20U NA NA NA NA 20U 20 U NA
Copper 2.76 1,000 150 NA 20U NA NA NA NA 20U 20U NA NA NA NA 20 U 3.6J NA
Lead 2.8 15 -- NA 20U NA NA NA NA 23 20U NA NA NA NA 20 U 20 U NA
||Zinc 42.1 1,000 1,100 NA 82.3 NA NA NA NA 4.3J 32.4J NA NA NA NA 50 U 39.6 J NA
Notes:

Shading indicates exceedance of two times the mean base background concentration

IBold box indicates exceedance of

NCGWQS

Bold text indicates exceedance of Adjusted Tap Water RSLs
RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

U - The material was analyzed for,
Hg/l - micrograms per liter

Created by: Brooke Propst/CLT
Checked by: Kevin Howell/CLT

but not detected
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TABLE 5-3

UXO0-20 Groundwater Analyical Results
Camp Johnson Construction Area

Focused PA/SI Report
MCB CamLej, North Carolina

Station ID Camp Lejeune NC2GWQS Adjusted Tap CJCA-TW30 CJCA-TW31 CJCA-TW32 CJCA-TW33 CJCA-TW34 CJCA-TW35 CJCA-TW36 CJCA-TW37 CJCA-TW38
Sample ID Background GW 2X (January, 2010) | Water RSLs CJCA-TW30-09C || CICA-TW31-09C | CICA-TW32-09C | CICA-TW33-09C | CICA-TW34-09C | CICA-TW35-09C | CICA-TW35D-09C | CICA-TW36-09C | CICA-TW37-09C | CICA-TW38-09C
Sample Date Mean ’ 07/25/09 07/23/09 07/25/09 07/25/09 07/25/09 07/22/09 07/22/09 07/22/09 07/22/09 07/23/09
Chemical Name

Total Metals (ug/l)

Arsenic 5.77 10 0.045 6.1J 4] 26 351 20U 20U 20U 5517 20 U 20U
Copper 2.76 1,000 150 20U 42 20U 20U 6.6 J 20U 20U 20U 2713 20U
Lead 2.8 15 -- 20U 6.6 J 36J 221 45 20U 20U 2] 20U 291
Zinc 42.1 1,000 1,100 16.9 J 91.6 53.8 77.6 19.7 J 831J 104 437 426 J 30.9J
Dissolved Metals (ug/l)

Arsenic 5.77 10 0.045 NA 20U NA NA NA 20U 20U 491 20 U 20U
Copper 2.76 1,000 150 NA 20 U NA NA NA 20 U 20 U 20U 31 20U
Lead 2.8 15 -- NA 20U NA NA NA 20U 20U 20U 20U 20U
||Zinc 42.1 1,000 1,100 NA 61.7 NA NA NA 8J 8.4 50 U 425 27 J
Notes:

Shading indicates exceedance of two times the mean base background concentration

IBold box indicates exceedance of NCGWQS

Bold text indicates exceedance of Adjusted Tap Water RSLs
RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

U - The material was analyzed for,
Hg/l - micrograms per liter

Created by: Brooke Propst/CLT
Checked by: Kevin Howell/CLT

but not detected

Page 3 0f 3



TABLE 5-4

IR Site 15 Surface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamlLej, North Carolina

Station ID Camp Lejeune NCSSLs Adjusted Adjusted IR15-SS01 IR15-SS02 IR15-SS03 IR15-SS04 IR15-SS05 IR15-SS06 IR15-SS07 IR15-SS08 IR15-SS09 IR15-SS10
Sample ID Background SS (January, 2010) Industrial Soil [ Residential Soil[[ IR15-SS01-00-01-09C | IR15-SS02-00-01-09C | IR15-SS03-00-01-09C | IR15-SS03D-00-01-09C | IR15-SS04-00-01-09C | IR15-SS05-00-01-09C | IR15-SS06-00-01-09C | IR15-SS07-00-01-09C | IR15-SS08-00-01-09C | IR15-SS09-00-01-09C | IR15-SS10-00-01-09C
Sample Date 2X Mean ' RSLs RSLs 07/10/09 07/10/09 07/10/09 07/10/09 07/10/09 07/10/09 07/10/09 07/10/09 07/10/09 07/10/09 07/10/09
Chemical Name

Volatile Organic Compounds (ug/kg)

2-Butanone - 16,000 20,000,000 2,800,000 221 92 R 8.5 UJ 11 R 4.4 NA 11 R 451 40 J 11 UJ 9.5 UJ
Acetone - 24,000 63,000,000 6,100,000 2403 92 R 143 11 R 520 NA 773 160 J 1,700 J 11 UJ 150 J
Chloroform - 340 1,500 300 5210 46 R 4.2 U 54 R 5.9 U NA 54 R 53U 7 U 5.5 UJ 4.7 U
Methyl acetate - - 29,000,000 7,800,000 5.8 UJ 46 R 4.2 UJ 54 R 4513 NA 143 10J 2,100 5.5 UJ 24
Toluene - 5,500 820,000 500,000 5.8 UJ 46 R 4.2 U 54 R 59 U NA 54 R 53U 10J 5.5 UJ 4.7 UJ
Semivolatile Organic Compounds (pg/kg)

Benzo(g,h,i)perylene - 360,000 1,700,000 170,000 190 U 180 UJ 190 WJ 951 180 U 180 U 170 U 180 U 210U 190 U 180 U
bis(2-Ethylhexyl)phthalate - 7,200 120,000 35,000 180 J 180 U 190 UJ 190 U 180 U 180 U 110 J 88 J 210 U 190 U 180 U
Butylbenzylphthalate - 150,000 910,000 260,000 190 J 180 U 190 WJ 190 U 180 U 180 U 170 U 180 U 210U 190 U 180 U
Dibenz(a,h)anthracene - 190 210 15 39U 36 U 38 UJ 64 J 37U 36 U 35U 36U 42U 37U 36U
Di-n-butylphthalate - 19,000 6,200,000 610,000 190 U 180 U 190 WJ 190 U 180 U 180 U 170 U 180 U 210U 120J 150 J
Indeno(1,2,3-cd)pyrene - 2,000 2,100 150 39U 36 U 38 UJ 520 37U 36 U 35U 36U 42U 37U 36U
Pesticide/Polychlorinated Biphenyls (ug/kg

4,4'-DDD - 240 7,200 2,000 7513 18U 19U 19U 19U 18U 17U 18U 21U 2.7 3.7
4,4'-DDE - - 5,100 1,400 251 18U 0.75J 0.88 J 19U 18U 0.56J 113 2110 211 221
4,4'-DDT - 340 7,000 1,700 16 J 1.8 UJ 1] 1317 1.9 UJ 1.8 UJ 0.39J 0.62J 0.99J 1.8 UJ 24
alpha-Chlordane - 68 6,500 1,600 747 18U 19U 19U 19U 18U 17U 18U 21U 113 1J
Aroclor-1254 - - 740 110 360 J 18 U 19 U 19U 18 U 18 U 17 U 18 U 21U 17 U 17 U
Dieldrin - 0.81 110 30 19U 1.8 U 19U 19U 19U 1.8 U 17U 1.8U 21U 173 0.91J
gamma-Chlordane - 68 6,500 1,600 8.6J 18U 19U 19U 19U 18U 17U 18U 21U 0.58 J 0.71J
Total Metals (mg/kg)

Aluminum 5,487 - 99,000 7,700 4,280 5,720 12,500 11,400 3,910 J+ 1,150 J+ 1,250 J+ 1,380 J+ 4,640 J+ 7,490 6,340
Antimony 0.447 - 41 31 0.64 J- 1.5UJ 1.6 UJ 1.6 UJ 16 U 16U 0.27J 0.27J] 0.34J 1.5UJ 1.5UJ
Arsenic 0.626 5.8 1.6 0.39 17 0.76 J 4.1 4.7 1) 0.24J 0.39J 049 J 21 4.1 2.7
Barium 145 580 19,000 1,500 34.3 9.2 15.7 14.8 6.5 4.6 291 4.3 175 12.6 13.6
Beryllium 0.103 - 200 16 0.055 J 0.039 J 0.14J 0.14J 0.16 U 0.16 U 0.15 U 0.16 U 0.18 U 0.076 J 0113
Cadmium 0.033 3 80 7 0.61 045 U 0.49 U 0.49 U 0.015J 047 U 0.014J 0.054 J 0111 0.044 J 045U
Calcium 6,360 - - - 36,500 1,680 12,600 29,900 94.3 157 182 366 2,230 742 555
Chromium 6.05 3.8 5.6 0.29 7.2 5.7 17.1 17.2 4 1.7 14 19 6.2 10.2 8.4
Cobalt 0.294 - 30 2.3 0.57 0.24J 0.57 0.56 0.086 J 0.069 J 0.38 U 0.067 J 0.45 U 0.42 0.3J
Copper 4.83 700 4,100 310 42.1 1.1J 2.9 3.2 0.73J 0.54 J 1.4J 1.9 13.1 4.1 7.9
Iron 3,245 150 72,000 5,500 5,010 1,620 9,030 10,200 2,410 559 903 930 3,430 6,430 5,270
Lead 12.3 270 800 400 70.3 3.7 9.1 12.1 3.9 3 9.1 12.2 38.6 11 19.4
Magnesium 238 - - - 312 197 614 796 103 46.7 53.7 60.4 247 339 263
Manganese 13.7 65 2,300 180 22.2 55 9.7 14 4.6 5.2 6.2 7.6 143 7.9 125
Mercury 0.081 1 31 2.4 0.51 0.034 U 0.035 U 0.041 0.034 U 0.034 U 0.033 U 0.019 J 0.039 U 0.044 0.049
Nickel 1.21 130 2,000 160 2.7 13 1.8 21 05517 0.48 J 0491 0531 1.6 1.7 1.6
Potassium 116 - - - 184 287 497 475 109 78.8 U 76.3 U 78.8 U 220 367 249
Selenium 0.563 21 510 39 0.49J 15U 16U 16U 16U 16U 15U 16U 18U 15U 15U
Silver 0.14 34 510 39 1.6 U 15U 1.6 U 1.6 U 16U 0.17J 15U 16U 18U 15U 15U
Sodium 80.9 - - - 1753 6.7J 40.9 J 68.7 J 202 U 197 U 191 U 197 U 17.13 13.8 J 188 U
Vanadium 8.9 - 520 39 7.5 7.2 20.1 223 5.5 221 2313 2713 8.9 18 13.2
Zinc 10.8 1,200 31,000 2,400 170 38U 10 11.9 4U 39U 6 7.5 26.2 125 18
\Wet Chemistry

pH - - - - 7.8 8.3 7.9 8 4.7 4.8 4.8 5.6 5.6 5.2 5.5

Notes:

Shading indicates exceedance of two times the mean base background concentration
|Bold box indicates exceedance of NC SSLs |

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents
NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher

J+ - Analyte present, value may be biased high, actual value may be lower

R - Unreliable Result

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram

Hg/kg - micrograms per kilogram

Created by: B. Propst/CLT
Checked by: K. Howell/CLT Page 1 of 1



TABLE 5-5

Site 15 Subsurface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Station ID Camp Lejeune NCSSLs Adjusted Adjusted || IR15-SBO01 IR15-SB02 IR15-SB03 IR15-SB04 IR15-SB05 IR15-SB06 IR15-SB07 IR15-SB08 IR15-SB09 IR15-SB10
Sample ID Background SB 2X (anuary, 2010) Industrial Soil |Residential Soil[| IR15-SB01-4-6-09C | IR15-SB02-2-7-09C | IR15-SB02D-2-7-09C | IR15-SB03-2-7-09C | IR15-SB04-2-7-09C | IR15-SB05-2-7-09C | IR15-SB06-2-7-09C | IR15-SB07-2-4-09C | IR15-SB08-2-4-09C | IR15-SB09-2-7-09C | IR15-SB10-2-4-09C
Sample Date Mean ' RSLs RSLs 07/29/09 07/26/09 07/26/09 07/29/09 07/27/09 07/27/09 07/27/09 07/27/09 07/29/09 07/29/09 07/29/09
Chemical Name

Volatile Organic Compounds (ug/kg)

1,2,4-Trichlorobenzene -- 2,200 28,000 6,200 17U 2 UJ 2.4 UJ 18U 24 1.8 UJ 32R 251 1.9J 241 1.6 U
1,3-Dichlorobenzene - 7,600 - - 17U 2U) 2.4 U) 18U 1437 1.8 UJ 32R 16J 16 U 133 16 U
1,4-Dichlorobenzene - 70 12,000 2,400 17U 2Ud 2.4 UJ 18U 1.9 UJ 1.8 UJ 16 R 163 16 U 1413 16 U
2-Butanone - 16,000 20,000,000 2,800,000 34U 4UJ 4.8 UJ 36U 6.6 J 37U 32R 213 31U 153 32U
2-Hexanone - 1,200 140,000 21,000 34U 4UJ 4.8 UJ 36U 3.9 UJ 37U 32R 4.1 31U 0.6J 32U
4-Methyl-2-pentanone - - 3,400,000 530,000 34U 4UJ 4.8 UJ 36U 3.9UJ 37U 32R 4.2 UJ 31U 1713 32U
Acetone - 24,000 63,000,000 6,100,000 34U 423 39 6.4J 413 19 60 J 120 J 18 J 180 J 4.6
Benzene - 7.3 5,400 1,100 17U 2U) 2.4 U) 18U 0.97 J 1.8 UJ 16 R 21U 16 U 0421 16 U
Carbon disulfide - 3,800 370,000 82,000 17U 2Ud 1413 18U 1.9 UJ 1.8 UJ 16 R 2.1UJ 16 U 19 R 16 U
Chlorobenzene - 450 140,000 29,000 17U 2UJ 24U 18U 1.9 UJ 1.8 UJ 16 R 21U 16 U 261J 16 U
Methyl acetate - - 29,000,000 7,800,000 17U 193 357 18U 1.9 UJ 783 16 R 2.1UJ 16 U 19 R 16 U
Methylene chloride - 23 53,000 11,000 34U 2213 311 3.6 UJ 2917 8.91J 32R 331 31U 39R 32U
Styrene - 920 870,000 630,000 17U 2Ud 2.4 UJ 18U 3.9 UJ 1.8 UJ 32R 2917 31U 26J 16 U
Tetrachloroethene - 5 2,600 550 17U 22U 24U 18U 1.9 UJ 1.8 UJ 16 R 21U 16 U 153 16 U
Toluene - 5,500 820,000 500,000 17U 2Ud 2.4 UJ 18U 2813 1.8 UJ 16 R 2917 16 U 0423 16 U
Semivolatile Organic Compounds (ug/kg)

bis(2-Ethylhexyl)phthalate - 7,200 120,000 35,000 373 320U 330 U 31 360 U 330 U 180 U 210 U 190 U 200 U 323
Pesticide/Polychlorinated Biphenyls (ug/kg)

4,4'-DDD - 240 7,200 2,000 19U 0.61J 19U 19U 21U 19U 18U 0.58 J 0.61J 13 46
4,4'-DDE - - 5,100 1,400 19U 9.73J 0.54 J 19U 16J 0.56 J 18U 0.68 J 0.92J 6.8 95
4,4'-DDT - 340 7,000 1,700 19U 391 1.9 UJ 19U 0.92J 1J 18U 21U 19U 25 180
alpha-Chlordane - 68 6,500 1,600 19U 19U 19U 19U 21U 19 U 18U 21U 19U 3713 9.9J
Dieldrin - 0.81 110 30 19U 19U 19U 19U 21U 2.3 18U 21U 19U 2U 18U
gamma-Chlordane - 68 6,500 1,600 19U 19U 19U 19U 21U 19U 18U 21U 19U 3.2 7.4
Total Metals (mg/kg)

Aluminum 10,369 - 99,000 7,700 3,380 6,070 J 5,570 J 3,310 4,940 4,190 J 1,590 2,650 455 5,090 3,550
Antimony 0.36 - 41 3.1 0.82 J- 1.6 UJ 1.6 UJ 1.6 UJ 1.8 UJ 1.6 UJ 1.5 UJ 1.7 UJ 1.6 UJ 8.6 UJ 0.21 J-
Arsenic 2.12 5.8 1.6 0.39 1.8 16 1.4 1.2 19 1.8 0.38J 0.63 J 16 U 16.6 14
Barium 16.6 580 19,000 1,500 323 13.6 12 5.4 14.8 J 6.8 3.61J 8.8J 41U 215U 8.5
Beryllium 0.165 - 200 16 0.042 J 0.16 U 0.16 U 0.04 3 0.18 U 0.16 U 015U 017 U 0.16 U 0.071J 0.056 J
Cadmium 0.023 3 80 7 0.53 047 U 0.47 U 047 U 0.54 U 049 U 0.46 U 0.52 U 049 U 0.82J 0.019 J
Calcium 441 - - - 20,000 518 470 156 670 425 76.9 U 283 821U 2,630 137
Chromium 14.5 3.8 5.6 0.29 69J 63 55 4.7 J 7.4 6.1 63 31 11J 5245 57J
Cobalt 0.822 - 30 23 0.73 0.32J 0.22J 0.16 J 0.39 J 0.22J 0.066 J 0.099 J 041U 9.3 0.14 J
Copper 2.56 700 4,100 310 27.5 5.9 4.6 0.71J 31.7 16 U 0.89 J 2.1 0.27 J 10.6 2.6
Iron 5,439 150 72,000 5,500 5,830 4,050 2,640 2,540 3,470 2,260 718 1,290 153 J+ 179,000 J+ 3,020
[lead 8.49 270 800 400 483 284 216 2.9 53 76 2.7 5.7 137 111 58
[[Magnesium 363 - - - 219 174 178 130 206 180 58 89.6 1723 200 105
[Manganese 9.25 65 2,300 180 69.6 9.2 9.2 6.8 21.9 J+ 5.9 5.6 J+ 8 J+ 15 626 6.9
[[Mercury 0.071 1 31 2.4 0.14 0.036 0.013 J 0.033 U 0.036 J 0.035 U 0.0027 J 0.032 J 0.033 U 0.037 U 0.045
[INickel 2.27 130 2,000 160 3.9 17 15 079 U 1517 0.88 0.74J 0.74 3 0.82 U 24.4 1
Potassium 361 - - - 143 121 137 144 199 166 54.4 3 64.3J 18.2 J 236 J 102
Sodium 68.3 - - - 202 U 8.81J 773 5.6J 15J 723 431 821 205 U 1,080 U 194 U
Thallium 0.38 - 6.6 0.51 24U 23U 24U 24U 27U 25U 23U 26U 25U 1.9J 23U
Vanadium 17.2 - 520 39 7 10.4 J+ 7.3 J+ 6 8.9J 8.8 J+ 23137 341 41U 215U 7.1
Zinc 6.59 1,200 31,000 2,400 345 19.5 17.1 39U 34.3 41U 153 4113 41U 99 8u
Wet Chemistry

pH (ph) - - - - 7.5 6.9 7.3 5.1 7.4 5.9 5.4 6 6.8 7.5 5
Notes:

Shading indicates exceedance of two times the mean base background concentration

IBoId box indicates exceedance of NCSSLs

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs
RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher
J+ - Analyte present, value may be biased high, actual value may be lower

R - Unreliable Result

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram
ph - pH units
Ha/kg - micrograms per kilogram

Created by: B. Propst/CLT
Checked by: K. Howell/CLT
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TABLE 5-6

IR Site 15 Groundwater Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Station ID Camp Lejeune NCGWQS (Januar Adjusted Tap Water IR15-TW01 IR15-TW02 IR15-TW03 IR15-TW04 IR15-TW05
Sample ID Background GW 2X 2010) & ) RSLsp IR15-TW01-09C IR15-TW02-09C IR15-TW03-09C IR15-TWO03D-09C IR15-TW04-09C IR15-TW05-09C
Sample Date Mean 07/29/09 07/29/09 07/28/09 07/28/09 07/29/09 07/28/09
Chemical Name

Volatile Organic Compounds (ug/l)

Isopropylbenzene - 70 68 1U 1U 1UJ 497 1U 1R
Styrene - 70 160 iU iU 1U 591J 1U 1R
Semivolatile Organic Compounds (ug/l)

[No Detections NA NA NA NA NA NA
Pesticide/Polychlorinated Biphenyls (ug/l)

No Detections NA NA NA NA NA NA
[Total Metals (ug/l)

IAluminum 1,886 - 3,700 45.8 J 148 J 612 J 1,000 U 307 J 3,360
IArsenic 5.77 10 0.045 20U 20U 20U 20 U 321J 20U
Barium 86.2 700 730 28 2431 92.1 95 24113 19.2J
Beryllium 0.308 4 7.3 2U 2U 0.17J 0.18 J 2U 2U
[Calcium 69,078 - - 27,500 4,110 3,580 3,540 45,500 42,500
IChromium 3.13 10 0.043 20U 20U 20U 173 20U 5J
ICobalt 34 - 11 391J 0.63J 13 261J 0.66 J 5U
ICopper 2.76 1,000 150 20 U 2.81J 20 U 29J 20 U 3.8J
iron 5,999 300 2,600 25,800 2,910 6,450 6,440 10,600 1,040
Magnesium 6,363 - - 1,410 393 4,520 4,620 2,940 1,040
Manganese 214 50 88 439 49.6 87 89.6 149 5.2
Nickel 7.97 100 73 30 21.2 10.1 12.1 10U 2313
Potassium 3,277 - - 1,330 2,540 1,480 1,550 808 J 624 J
ISodium 22,508 - - 1,590 J 5,120 7,670 8,000 2,910 4,510
Thallium 3.78 2 0.24 30U 30U 30U 30 U 3.2J 30 U
Zinc 42.1 1,000 1,100 5313 557 10.9J 7813 9.2J 7.1
Dissolved Metals (ug/l)

IAluminum 1,886 - 3,700 1,000 U 40 516 J 629 J 1,000 U 1,000 U
Barium 86.2 700 730 25.6J 21813 94 96.8 23213 20U
Beryllium 0.308 4 7.3 2U 0.089 J 021 021J 2U 2U
[Calcium 69,078 - - 25,000 3,980 3,550 3,710 44,100 42,900
Cobalt 3.4 - 11 3113 0.54J 11 113 0.66 J 5U
Copper 2.76 1,000 150 2.7J 4.6 J 2.7J 20 U 20 U 20U
iron 5,999 300 2,600 20,500 2,570 6,620 6,720 7,240 102 J
Magnesium 6,363 - - 1,350 370 4,580 4,740 2,840 912
Manganese 214 50 88 236 45.7 90.2 88.8 165 281J
Nickel 7.97 100 73 25 23 10.2 10.4 ou ou
Potassium 3,277 - - 1,110 2,460 1,560 1,600 780 J 472 )
Sodium 22,508 - - 1,580 J 5,010 7,910 8,120 2,900 4,290
IZinc 42.1 1,000 1,100 50 U 9.91J 763 1213 50 U 50 U
I\Wet Chemistry
I@H - 8.5 - NA NA NA NA NA 6.4
Notes:

Shading indicates exceedance of two times the mean base background concentration

IBoId box indicates exceedance of NCGWQS

Bold text indicates exceedance of Adjusted Tap Water RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be inaccurate

Hg/l - micrograms per liter

Created by: B. Propst/CLT
Checked by: K. Howell/CLT
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TABLE 5-7

IR Site 17 Surface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI Reprt

MCB CamLej, North Carolina

Station ID Camp Lejeune NCSSLs (Januar Adjusted Adjusted IR17-SS01 IR17-S502 IR17-SS03 IR17-SS04 IR17-SS05
Sample ID Background SS 2X 2010) Y[ Industrial Soil| Residential IR17-SS01-00-01-09C | IR17-SS01D-00-01-09C IR17-S502-00-01-09C IR17-SS03-00-01-09C IR17-SS04-00-01-09C IR17-SS05-00-01-09C
Sample Date Mean RSLs Soil RSLs 07/10/09 07/10/09 07/10/09 07/10/09 07/10/09 07/10/09
Chemical Name

[Volatile Organic Compounds (ug/kg

[2-Butanone - 16,000 20,000,000 2,800,000 143 497 511J 11U 231 281
IAcetone - 24,000 63,000,000 6,100,000 680 J 200J 70 11 U 900 J 723
IChloroform - 340 1,500 300 6.5 UJ 3UJ 1313 54 UJ 52 R 4.8 UJ
IChloromethane - 15 50,000 12,000 653 2813 92U 11 U 10R 9.7UJ
Methyl acetate - - 29,000,000 7,800,000 6.5 UJ 3UJ 4317 36J 703 73
|Semivolatile Organic Compounds (ug/kg

bis(2-Ethylhexyl)phthalats - 7,200 120,000 35,000 96 J 240 U 180 U 180 U 180 U 180 U
Di-n-butylphthalate - 19,000 6,200,000 610,000 93J 240 U 180 U 180 U 180 U 180 U
Pesticide/Polychlorinated Biphenyls (ug/kg

4,4-DDE - - 5,100 1,400 0.63 J 0.6J 113 18 W 0.83 J 221
4,4-DDT - 340 7,000 1,700 25U 24U 19 1.8 UJ 1J 091J
[Total Metals (mg/kg)

JAluminum 5,487 - 99,000 7,700 7,580 J+ 7,110 J+ 7,320 5,150 5,810 5,520
[Arsenic 0.626 538 1.6 0.39 49 33 13J 19 18 11J
[Barium 145 580 19,000 1,500 16.1 19.2 213 127 14.8 14.9
Beryllium 0.103 - 200 16 0.21 U 02U 0.16 0.15U 0141 0.14J
ICadmium 0.033 3 80 7 0.64 U 0.61 U 0.02 J 045U 0.44 U 0.46 U
[Calcium 6,360 - - - 356 372 91.5 210 92.5 181
IChromium 6.05 3.8 5.6 0.29 8.3 7.5 3.8 3.7 33 2.7
ICobalt 0.294 - 30 23 0.54 U 0.51 U 0.29J 0.21J 0.33J 031J
ICopper 4.83 700 4,100 310 1J 0.95 J 0.92 J 0.7 J 0.81 J 0.93 J
iron 3,245 150 72,000 5,500 7,640 5,230 2,190 1,800 1,670 1,880
Lead 12.3 270 800 400 17.1 13.9 75 9.3 8.7 9.3

ium 238 - - - 667 646 221 178 186 132

Manganese 13.7 65 2,300 180 9.1 8.2 9.3 8.7 10.8 5.9
[Mercury 0.081 1 31 24 0.052 0.045 U 0.033 U 0.042 0.033 U 0.033 U
Nickel 121 130 2,000 160 15 12 2 14 15 14
[Potassium 116 - - - 495 461 134 119 116 113
Selenium 0.563 21 510 39 0.69 J 0.57 J 15U 15U 15U 15U
ISilver 0.14 3.4 510 39 041 0.16 J 15U 15U 15U 15U
Sodium 80.9 - - - 1,840 1,870 30.8J 188 U 1357 13.13J
Vanadium 8.9 - 520 39 20.8 15.9 6.8 6.2 6.2 5.8
IZinc 10.8 1,200 31,000 2,400 54U 51U 5.2 4.3 4.3 5.2
IWet Chemistry
I@H - - - - 4.2 4.2 4.7 4.6 4.9 43

Notes:
Shading indicates exceedance of two times the mean base background concentration
Bold box ates exceedance of NCSSLs
Bold text indicates exceedance of Adjusted Industrial Soil RSLs
Underline indicates of Adjusted Soil RSLs
RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents
NA - not analyzed
J - Analyte present, value may or may not be accurate or precise
J+ - Analyte present, value may be biased high, actual value may be lower
R - Unreliable Result
U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be inaccurate
mg/kg - milligrams per kilogram
Hg/kg - micrograms per kilogram

Created by: B. Propst/CLT
Checked by: K. Howell/CLT Page 1 of 1



TABLE 5-8

IR Site 17 Subsurface Soil Analytical Results
Camp Johnson Construction Area

Focused PA/SI Report

MCB CamLej, North Carolina

Station ID Camp Lejeune NCSSL Adjusted Adjusted IR17-SBO1 IR17-SB02 IR17-SB03 IR17-SB04 IR17-SBO5
Sample ID Background SB 2X| (anuary 25010) Industrial Soil [ Residential || IR17-SB01-2-4-09C | IR17-SB02-2-7-09C | IR17-SB03-2-7-09C IR17-SB03D-2-7-09C IR17-SB04-2-7-09C | IR17-SB05-2-7-09C
Sample Date Mean ' RSLs Soil RSLs 07/27/09 07/28/09 07/28/09 07/28/09 07/28/09 07/28/09
Chemical Name

Volatile Organic Compounds (ug/kg)

1,2,4-Trichlorobenzene - 2,200 28,000 6,200 1.1J 14U 2UJ 18R 1.7 UJ 1.8 UJ
1,2-Dibromo-3-chloropropane - 0.25 69 5.4 1.6J 14U 2UJ 18R 1.7 UJ 1.8 UJ
|2-Butanone - 16,000 20,000,000 2,800,000 14 29U 2617 131J 33U 3.5 UJ
/Acetone - 24,000 63,000,000 6,100,000 70 29U 99 J 41 33U 3.5 UJ
IChloroform - 340 1,500 300 4.9 23 2U 1.8 UJ 17U 1.8 UJ
Methyl acetate - - 29,000,000 7,800,000 1313 14U 96 J 137 51 137
Methylene chloride - 23 53,000 11,000 22U 14U 153 1.8 UJ 33U 1.8 UJ
Semivolatile Organic Compounds (ug/kg)

No Detections NA NA NA NA NA NA
Pesticide/Polychlorinated Biphenyls (ug/kg)

4,4'-DDE - - 5,100 1,400 17U 17U 17U 17U 17U 0411
[Total Metals (mg/kg)

Aluminum 10,369 - 99,000 7,700 17,400 4,520 20,000 17,700 5,270 7.900
IAntimony 0.36 - 41 3.1 0.93 J 17U 18U 1.8 U 16U 16U
Arsenic 2.12 58 16 0.39 72 133 3 14.6 0953 25
Barium 16.6 580 19,000 1,500 18.9 9.7 21.8 20 6.6 19.5
Beryllium 0.165 - 200 16 0.21 0.057 J 0.31 0.28 0.055 J 0.15J
[Calcium 441 - - - 90 U 84.6 U 89.1 U 92 U 227 97.3
IChromium 145 38 56 0.29 274 77 35.8 341 T6 74
ICobalt 0.822 - 30 23 0.59 0.28 J 11 1 0.26 J 0.65
ICopper 2.56 700 4,100 310 3.5 0.66 J 5 4.2 0.86 J 15
Iron 5,439 150 72,000 5,500 16,400 2,240 19,600 28,400 2,500 6,230
Lead 8.49 270 800 400 10.7 5.2 15.4 15.9 3.3 6.7
Magnesium 363 - - - 791 179 1,020 836 184 284
Manganese 9.25 65 2,300 180 10.8 8.7 121 13.3 5.4 114
Mercury 0.071 1 31 2.4 0.039 U 0.036 U 0.04 U 0.041 U 0.033 U 0.049
Nickel 2.27 130 2,000 160 2.1 13 2.7 2.5 12 19
Potassium 361 - - - 943 145 1,070 833 155 225
Selenium 0.505 21 510 39 18U 17U 1273 143 16U 16U
Sodium 68.3 - - - 230 2261 106 J 81.9J 531J 2113
Vanadium 17.2 - 520 39 37.6 7 49.4 70.4 7.4 132
IZinc 6.59 1,200 31,000 2,400 7.5 3117 8.9 8.9 243 6.3
IWet Chemistry

JlpH - - - - 3.8 4.6 4.4 4.3 4.7 NA
Notes

Shading indicates exceedance of two times the mean base background concentration for

IBoId box indicates exceedance of NCSSLs I

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates of Adjusted idential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents
NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - milligrams per kilogram

Hg/kg - micrograms per kilogram

Created by: Brooke Propst/CLT
Checked by: Kevin Howell/CLT
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TABLE 5-9

IR Site 17 Groundwater Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Station ID Camp Lejeune NCGWQS (January, | Adjusted Tap Water IR17-TWO01 IR17-TW02
Sample ID Background GW 2X 2010) RSLs IR17-TW01-09C | IR17-TW02-09C | IR17-TW02D-09C
Sample Date Mean 07/29/09 07/29/09 07/29/09
Chemical Name

\Volatile Organic Compounds (ug/l)

Chloroform - 70 0.19 4.4 1u 1u
Semivolatile Organic Compounds (pg/l)

(Caprolactam - 4,000 1,800 451 10U 10U
Pesticide/Polychlorinated Biphenyls (ug/l)

No Detections NA NA NA
[Total Metals (ug/l)

IAluminum 1,886 - 3,700 1,680 621 J 1,260
Barium 86.2 700 730 474 8J 9.2
Beryllium 0.308 4 7.3 2U 0.12J 0.16 J
Calcium 69,078 - - 111,000 911 893 J
(Chromium 3.13 10 0.043 1.8J 20 U 20 U
Iron 5,999 300 2,600 2,590 814 1,170
Lead 2.8 15 - 321 20U 3217
Magnesium 6,363 - - 57,300 466 537
Manganese 214 50 88 57.5 16.9 17.7
Mercury 0.1 1 11 0.25 02U 02U
Nickel 7.97 100 73 13.8 10U 10U
Potassium 3,277 - - 8,250 1,010 1,070
Selenium 3.14 20 18 20 U 3.91J 4.2
Sodium 22,508 - -- 499,000 7,220 7,470
Zinc 42.1 1,000 1,100 10.2J 571 491
Dissolved Metals (ug/l)

IAluminum 1,886 - 3,700 567 J 1,000 U 1,000 U
Barium 86.2 700 730 498 511 451
Beryllium 0.308 4 7.3 2U 0.1J 2U
Calcium 69,078 - - 110,000 612 J 609 J
(Copper 2.76 1,000 150 3.8J 20 U 20U
Iron 5,999 300 2,600 2,760 309 296
Lead 2.8 15 - 26J 20U 20U
Magnesium 6,363 - - 59,200 263 266
Manganese 214 50 88 64.6 13 11
Nickel 7.97 100 73 15.9 10U 10U
Potassium 3,277 - - 8,580 1,060 1,040
Selenium 3.14 20 18 20U 20U 4.2
Sodium 22,508 - -- 510,000 7,650 7,810
Zinc 42.1 1,000 1,100 14.7 J 7.9 521
Notes:

Shading indicates exceedance of two times the mean base background concentration

[Boid box indicates exceedancce of NCGWQS

Bold text indicates exceedance of Adjusted Tap Water RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result
U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

g/l - micrograms per liter

Created by: Brooke Propst/CLT
Checked by: Kevin Howell/CLT
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TABLE 5-10

IR Site 85 Surface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Station ID Camp Lejeune NCSSLs Adjusted Adjusted IR85-SS06 IR85-SS07 IR85-SS08 IR85-SS09 IR85-SS10 IR85-SS11 IR85-SS12 IR85-SS13 IR85-SS14

Sample ID Background SS (January, 2010) Industrial Residential [| IR85-SS06-00-01-09C | IR85-SS07-00-01-09C | IR85-SS08-00-01-09C | IR85-SS09-00-01-09C | IR85-SS09D-00-01-09C | IR85-SS10-00-01-09C [ IR85-SS11-00-01-09C | IR85-SS12-00-01-09C | IR85-SS13-00-01-09C | IR85-SS14-00-01-09C | IR85-SS14D-00-01-09C
Sample Date 2X Mean ' Soil RSLs Soil RSLs 07/09/09 07/09/09 07/09/09 07/10/09 07/10/09 07/10/09 07/10/09 07/10/09 07/10/09 07/10/09 07/10/09
Chemical Name

\Volatile Organic Compounds (ug/kg)

2-Butanone - 16,000 20,000,000 2,800,000 7813 9.7 WJ 9.5 UJ 12 UJ 6.6J 49 R 12 R 7317 6.9J 14 270
|Acetone - 24,000 63,000,000 6,100,000 250 J 85J 65 J 1,300 J 280 J 75 R 320 130 J 110 J 270 420 J
Methyl acetate - - 29,000,000 7,800,000 123 3.81J 8J 84 J 18J 15 R 6.2 R 20J 123 123 26J
Methylene chloride - 23 53,000 11,000 10 UJ 9.7 WJ 9.5 UJ 12 UJ 12 UJ 73R 12 R 9.3 UJ 9.7 UWJ 11 UJ 11 UJ
Semivolatile Organic Compounds (ug/kg)

bis(2-Ethylhexyl)phthalate - 7,200 120,000 35,000 140 J 180 U 190 U 58 J 180 U 180 U 180 UJ 180 U 190 U 190 U 190 U
Pesticide/Polychlorinated Biphenyls (ug/kg)

14,4'-DDD - 240 7,200 2,000 19U 18U 0931 18U 18U 0.39J 18U 141 19U 19U 19U
14,4'-DDE - - 5,100 1,400 19U 0.99J 2.7 241 2617 4.5 0.64J 3J 07113 3.1 3J
14,4'-DDT - 340 7,000 1,700 1.9 U 0.68J 1.2 243 0.83J 31J 1.8 UJ 3.6J 0.86J 14137 1417
IAroclor-1254 - - 740 110 19U 18 U 19U 17 U 18 U 18 U 18 U 17 U 17 U 17 U 17 U
Dieldrin -- 0.81 110 30 19U 18U 19U 1.8 UJ 18U 18U 18U 1.8 UJ 1.9 UJ 1.9 UJ 1.9 UJ
lgamma-Chlordane - 68 6,500 1,600 19U 18U 19U 1.8 UJ 18U 18U 18U 1.8 UJ 1.9 UJ 1.9 UJ 1.9 UJ
[Total Metals (mg/kg)

IAluminum 5,487 - 99,000 7,700 6,090 J+ 3,780 J+ 3,480 J+ 3,370 J+ 3,250 J+ 5,180 5,690 3,960 J+ 3,390 J+ 7,220 J+ 7,300 J+
IAntimony 0.447 - 41 3.1 16U 16U 16U 1.6 UJ 15U 15U 15U 1.6 UJ 1.6 UJ 1.6 UJ 1.6 UJ
Arsenic 0.626 58 16 0.39 0.83 J 0.78 J 0.85J 11J 0.93J 11 0.91J 0.83 J 0.57 J 12 12J
Barium 14.5 580 19,000 1,500 10.8 8.6 9.4 10 9 12.6 10.6 9.9 5.9 13.4 13.3
Beryllium 0.103 - 200 16 0.16 U 0.16 U 0.16 U 0.055J 015U 0.034 J 0.036 J 0.047 J 0.025J 0.031J 0.042 J
Cadmium 0.033 3 80 7 0.49 U 0.47 U 049 U 0.47 U 0.46 U 045U 0.46 U 0.48 U 0.48 U 0.48 U 049 U
Calcium 6,360 - - - 821U 78.7 U 167 316 282 266 76.4 U 118 97.5 37.2J 40.5 J
Chromium 6.05 38 56 0.29 35 2.8 33 27 27 2.1 32 36 3 4.5 4.5
Cobalt 0.294 - 30 23 041U 039 U 0.12J 01113 0.111J 0.21J 0.111J 0.13J 0.111J 0.17J 0.19J
[Copper 4.83 700 4,100 310 2.4 1.3J 4.3 0.69 J 0.76 J 7 1.4 4.7 2.8 157 1.4
Iron 3,245 150 72,000 5,500 2,310 1,690 1,820 2,040 2,000 2,530 1,830 2,010 1,870 3,730 3,700]
Lead 12.3 270 800 400 4.8 7.2 7.8 7.8 6.5 17.5 6.2 17.4 7.2 7.5 7.3
Magnesium 238 - - -- 173 108 110 95.8 95.2 173 146 112 98.1 172 178
Manganese 13.7 65 2,300 180 11.6 9.6 22.6 6.7 7.7 43.7 5.9 20.4 12.6 9.1 9.9
Mercury 0.081 1 31 2.4 0.044 0.033 U 0.038 0.032 U 0.037 0.31 0.034 U 0.055 0.039 0.059 0.06
Nickel 1.21 130 2,000 160 1.2 0.91 1.1 0.93 0.81 1.3 25 1.3 14 1.3 1.2
Potassium 116 - - - 136 7313 817U 783 U 7213 115 96.9 79.5 U 79.3 U 109 117
Selenium 0.563 2.1 510 39 16 U 16 U 16 U 16 U 15U 15U 15U 1.6 U 1.6 U 04517 16 U
Silver 0.14 34 510 39 16 U 0.083J 16 U 16 U 15U 15U 15U 0.15J 0.21J 16U 16U
Sodium 80.9 - - - 321 3.7J 204 U 573 7517 341 431 391 198 U 6.8 J 6.4J
Thallium 0.36 - 6.6 0.51 25U 24U 24U 23U 23U 23U 23U 24U 24U 2.4 U 25U
\Vanadium 8.9 - 520 39 6.6 5.7 55 6J 5.8 7.7 7.1 591 531 9.8J 10J
Zinc 10.8 1,200 31,000 2,400 33.4 5.2 31.4 3.9 U 3.9 U 252 4.2 30.2 22.9 4U 4.1 U
\Wet Chemistry

pH - - - - 4.8 4.5 5.6 4.4 4.5 5.6 4.3 4.8 4.8 4.4 4.4
Notes:

Shading indicates exceedance of two times the mean base background concentration
[Bold box indicates exceedance of NCSSLs

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents
NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher

J+ - Analyte present, value may be biased high, actual value may be lower

R - Unreliable Result

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - Milligrams per kilogram

ug/kg - micrograms per kilogram

Created by: B. Propst/CLT
Checked by: K. Howell/CLT
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TABLE 5-10

IR Site 85 Surface Soil Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Station ID Camp Lejeune NCSSLs Adjusted Adjusted IR85-SS15 IR85-SS16 IR85-SS17 IR85-SS18
Sample ID Background SS Industrial Residential || IR85-SS15-00-01-09C | IR85-SS16-00-01-09C | IR85-SS17-00-01-09C | IR85-SS18-00-01-09C
(January, 2010) R R
Sample Date 2X Mean Soil RSLs Soil RSLs 07/10/09 07/10/09 07/10/09 07/10/09
Chemical Name
\Volatile Organic Compounds (ug/kg)
2-Butanone - 16,000 20,000,000 2,800,000 8.6 UJ 13 UJ 19 UJ 11 R
|Acetone - 24,000 63,000,000 6,100,000 381J 40 360 J 720
Methyl acetate - - 29,000,000 7,800,000 5713 113 200J 54 R
Methylene chloride - 23 53,000 11,000 8.6 UJ 13 UJ 14 J 11 R
Semivolatile Organic Compounds (pg/kg)
bis(2-Ethylhexyl)phthalate - 7,200 120,000 35,000 291 190 U 230 U 220U
Pesticide/Polychlorinated Biphenyls (ug/kg)
14,4'-DDD - 240 7,200 2,000 19U 0973 23U 3.1J
14,4'-DDE - - 5,100 1,400 241 4517 1537 291
14,4'-DDT - 340 7,000 1,700 3J 191 4] 2510
IAroclor-1254 - - 740 110 40 17 U 50 22U
Dieldrin -- 0.81 110 30 1.9 UJ 1.9 UJ 1.9J 22U
lgamma-Chlordane - 68 6,500 1,600 19 UJ 19 UJ 0.88 J 271
[Total Metals (mg/kg)
IAluminum 5,487 - 99,000 7,700 4,960 J+ 4,100 J+ 2,980 J+ 4,330
IAntimony 0.447 - 41 3.1 1.7 UJ 1.6 UJ 38.5 UJ 59 J-
Arsenic 0.626 5.8 16 0.39 157 1.9 99 J 237
Barium 14.5 580 19,000 1,500 14.2 15.7 31J 24 U
Beryllium 0.103 - 200 16 0.049 J 0.042 J 39U 0.096 J
Cadmium 0.033 3 80 7 0.59 049 U 2970 3.5
Calcium 6,360 - - - 289 468 1,930 U 481 U
(Chromium 6.05 3.8 5.6 0.29 4.5 51 385U 85J
Cobalt 0.294 - 30 23 0.3J 0.31J 24J 0.66 J
[Copper 4.83 700 4,100 310 26.5 13.2 79.5 214
Iron 3,245 150 72,000 5,500 3,170 3,990 4,820 11,500
Lead 12.3 270 800 400 42.6 35.2 165 614
Magnesium 238 - - - 165 143 80.5J 143
Manganese 13.7 65 2,300 180 294 417 10,700 1,120
Mercury 0.081 1 31 2.4 11 0.27 5 8.8
Nickel 1.21 130 2,000 160 2.2 1.8 8.71J 281
Potassium 116 - - - 126 109 1,930 U 117
Selenium 0.563 2.1 510 39 17U 16U 385U 9.6 U
Silver 0.14 34 510 39 0.11J 0.29J 385U 9.6 U
Sodium 80.9 - - - 207 U 206 U 4,820 U 1,200 U
Thallium 0.36 = 6.6 0.51 25U 0.44 ] 18.7J 14.4 U
\Vanadium 8.9 - 520 39 7813 763 96.3 U 9J
Zinc 10.8 1,200 31,000 2,400 758 406 5,600 2,100
\Wet Chemistry
pH - = = - 5.9 6.4 6.4 5.4
Notes:

Shading indicates exceedance of two times the mean base background concentration
[Bold box indicates exceedance of NCSSLs

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents
NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher

J+ - Analyte present, value may be biased high, actual value may be lower

R - Unreliable Result

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - Milligrams per kilogram

ug/kg - micrograms per kilogram

Created by: B. Propst/CLT
Checked by: K. Howell/CLT
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TABLE 5-11

IR Site 85 Subsurface Soil Analyical Results
Camp Johnson Construction Area

Focused PA/SI Report

MCB CamLej, North Carolina

Station ID " Camp Lejeune NCSSLss Adjusted Adjusted IR85-SB06 IR85-SB07 IR85-SB08 IR85-SB09 IR85-SB10 IR85-SB11 IR85-SB12 IR85-SB13 IR85-SB14 IR85-SB17

Sample ID Background SB 2X (anuary, 2010) Industrial Residential IR85-SB06-2-7-09C IR85-SB07-2-4-09C | IR85-SB08-2-7-09C | IR85-SB09-2-7-09C | IR85-SB10-4-7-09C | IR85-SB11-2-7-09C IR85-SB12-2-7-09C | IR85-SB13-2-7-09C | IR85-SB14-2-7-09C | IR85-SB17-6-7-09C | IR85-SB17D-6-7-09C
Sample Date Mean & Soil RSLs Soil RSLs 07/29/09 07/28/09 07/28/09 07/27/09 07/29/09 07/29/09 07/28/09 07/28/09 07/29/09 07/28/09 07/28/09
Chemical Name

Volatile Organic Compounds (ug/kg)

1,2,4-Trichlorobenzene - 2,200 28,000 6,200 21 14 R 26 19U 2 27 17U 1.6 UJ 2 1.8 UJ 59 R
1,2-Dibromo-3-chloropropane - 0.25 69 5.4 16U 14 R 21U 19U 16U 24) 17U 1.6 UJ 17U 1.8 UJ 59 R
1,3-Dichlorobenzene - 7,600 - - 1.2 1.4 R 1.4 1.9 U 1.6 UJ 140 1.7 U 1.6 UJ 1.7U 1.8 UJ 59 R
2-Butanone - 16,000 20,000,000 2,800,000 153 281 231 3.8 UJ 26 26J 35U 410 321 1.6J 12 R
4-Methyl-2-pentanone - - 3,400,000 530,000 33U 29 R 4.1 UJ 3.8 UJ 31U 1513 35U 3.3 UJ 33U 3.6 UJ 12 R
[Acetone - 24,000 63,000,000 6,100,000 301J 76 J 39J 3.8 UJ 69 J 331J 35U 100 J 753 90 J 20J
Chloroform - 340 1,500 300 1.6 U 1.4 R 2.1 UJ 1.9 W 1.6 U 1J 1.7 U 1.6 UJ 1.7U 1.8 UJ 59 R
Isopropylbenzene - 1,300 270,000 210,000 221 14 R 2.7 1.9 UJ 2] 26J 17U 211 1.7 U 1.8 UJ 59 R
Methyl acetate - - 29,000,000 7,800,000 1.6 U 20 J 6.8J 1.9 U 1.6 U 1313 3.4 1.2 1.7 U 3] 59 R
Methylene chloride - 23 53,000 11,000 1.7 1.9 231 141 31U 0.88J 173 141 33U 0.62 J 12 R
Styrene - 920 870,000 630,000 221 14 R 281 1.9 UJ 21 2713 1.7 U 231 33U 251 59 R
Tetrachloroethene - 5 2,600 550 131J 14 R 1.6J 1.9 UJ 16 U 1.6J 17U 131 17U 1.8 UJ 59 R
[Toluene - 5,500 820,000 500,000 1.6 U 14 R 21U 1.9 UJ 1.6 U 19U 1.7U 1.6 UJ 1.7 U 0.64 J 59 R
Semivolatile Organic Compounds (ug/kg)

bis(2-Ethylhexyl)phthalate - 7,200 120,000 35,000 180 U 190 U 180 U 190 U 190 U 190 U 190 U 190 U 58 J 190 U 200 U
Pesticide/Polychlorinated Biphenyls (ug/kg)

4,4'-DDD - 240 7,200 2,000 18U 1313 18U 1.9 19U 19U 1.7U 19U 19U 19U 2U
4,4'-DDE - - 5,100 1,400 2 31 18U 1.7U 19U 19U 1.7U 19U 19U 19U 2U
4,4'-DDT -- 340 7,000 1,700 1313 10 1.8 U 1.7U 19U 19U 1.7U 19U 19U 19U 2U
delta-BHC -- 1.2 960 270 18U 19U 18U 1.7 U 19U 19U 1.7 U 1.1 19U 19U 2U
lgamma-Chlordane -- 68 6,500 1,600 1.8 U 19U 1.8 U 1.7U 19U 19U 1.7U 1.9 19U 19U 2U
Total Metals (mg/kg)

[Aluminum 10,369 - 99,000 7,700 3,830 6,420 3,750 12,000 4,090 6,230 5,180 6,180 6,260 2,560 4,610
Arsenic 212 5.8 16 0.39 1J 23 0.92 J 17 0.68 J 12 12 11J 14J 0.67 J 17
Barium 16.6 580 19,000 1,500 5.8 11.2 6.6 16.2 4.9 8.9 7.4 9 7.9 4 U 6.1
Beryllium 0.165 - 200 16 0.16 U 0.16 U 0.024 J 0.072J 0.16 U 0.16 U 0.037 J 0.16 U 0.033 J 0.16 U 0.17 U
Calcium 441 - -- - 81.2 U 79.1 U 79 U 84.8 80.1 U 80.8 U 79 U 78.2 U 16.6 J 80 U 83 U
Chromium 145 38 5.6 0.29 1.5 7.5 1.3 125 1.3 6.1 5.6 5.7 6.3 J 3.7 6.2
Cobalt 0.822 - 30 23 0.41 U 0.3 J 0.39 U 0.72 0.21 J 04U 0.21 J 0.39 U 0.4 U 04U 0.42 U
Copper 2.56 700 4,100 310 1.3J 0.99 J 0.89 J 1.6 0.54 ] 0.82 J 0.95J 1J 0.8J 0.8J 1.7
Iron 5,439 150 72,000 5,500 2,640 4,620 2,010 5,040 1,670 3,790 3,310 3,440 4,050 J+ 1,750 2,940
Lead 8.49 270 800 400 5.2 4.8 3.3 7.7 2.8 3.6 4.3 4.5 3.7 3 4.9
Magnesium 363 - -- - 131 219 125 424 149 201 158 208 202 84.5 165
[[Manganese 9.25 65 2,300 180 9.6 6.6 31.2 19 45 45 5.2 5.9 45 3.1 5
Mercury 0.071 1 31 2.4 0.17 0.034 U 0.035 0.037 U 0.035 U 0.035 U 0.033 U 0.036 U 0.033 U 0.033 U 0.034 U
Nickel 2.27 130 2,000 160 0.85 15 0.86 2.4 0.76 J 1 1.2 1 1.1 0.8 U 0.83 U
Potassium 361 - -- - 104 164 109 306 123 139 131 137 145 95 165
Selenium 0.505 2.1 510 39 1.6 U 1.6 U 1.6 U 0.47 3 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.7 U
Silver 0.129 3.4 510 39 16 U 16 U 16 U 16U 16 U 16U 16U 0.083 J 0.17 J 16U 0.086 J
Sodium 68.3 - - - 8.31J 10.8J 8.6J 23.1J 4.6 J 831J 4.1 6.2J 199 U 3.1 51
Vanadium 17.2 - 520 39 751 131 6.1J 16.4 6.1J 10.4 J 8.4 93] 10.5 49J 9J
Zinc 6.59 1,200 31,000 2,400 23.7 4 U 51.2 6.6 4 U 4 U 6.5 10.6 4 U 27.8 52.9
[Wet Chemistry

pH - - -- - 4.3 4.6 4.7 4.6 4.4 4.5 NA 4.6 4.2 4.5 4.5

Notes:

Shading indicates exceedance of two times the mean base background concentration
IBold box indicates exceedance of NCSSLs |

Bold text indicates exceedance of Adjusted Industrial Soil RSLs

Underline indicates exceedance of Adjusted Residential Soil RSLs

RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents
NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

J+ - Analyte present, value may be biased high, actual value may be lower

R - Unreliable Result

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate
mg/kg - milligrams per kilogram

Hg/kg - micrograms per kilogram

Created by: Brooke Propst/CLT
Checked by: Kevin Howell/CLT
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TABLE 5-12

IR Site 85 Groundwater Analytical Results
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Station 1D Camp Lejeune NCGWQS Adiusted Ta IR85-MWO01 IR85-MW02 IR85-MW04 IR85-MW05 IR85-TW04 IR85-TWO05 IR85-TWO06 IR85-TWOQ7 IR85-TWO08
Sample ID Background GW (anuary, 2010) W]a ter RSLsp IR85-MWO01-09C | IR85-MWO02-09C |IR85-MWO04-09C| IR85-MWO05-09C| IR85-TW04-09C | IR85-TW05-09C | IR85-TW06-09C | IR85-TWO06D-09C | IR85-TW07-09C | IR85-TWO08-09C
Sample Date 2X Mean ' 07/23/09 07/23/09 07/22/09 07/21/09 07/27/09 07/29/09 07/30/09 07/30/09 07/30/09 07/30/09
Chemical Name

Volatile Organic Compounds (ug/l)

Chloroform - 70 0.19 1U 6.2 1U 11 1U 1U 1U 1U 1U 2.2 U
IMethylene chloride - 5 4.8 1U 1U 11U 11U 1U 1U 190 190 1U 14J
Semivolatile Organic Compounds (ug/l)

No Detections NA NA NA NA NA NA NA NA NA NA
Pesticide/Polychlorinated Biphenyls (ug/l)

4,4'-DDD - 0.1 0.28 0.051 U 0.052 U 0.078 U 0.05 U 0.05 U 0.05 U 0.079J 0.05 U 0.05 U 0.05 U
Total Metals (ug/l)

Aluminum 1,886 - 3,700 124 873 560 J 469 J 1827 110J 15,100 9,130 148 J 921
Arsenic 5.77 10 0.045 20U 2] 20U 20U 20U 20U 20U 20U 20U 20U
Barium 86.2 700 730 50 U 56.9 39.6J 373 2420 41317 50 U 50 U 50 U 50 U
Beryllium 0.308 4 7.3 0.111J 0.27J 0.17J 0111 0.098 J 2U 2U 2U 2U 2U
Cadmium 0.358 2 1.8 6 U 6U 0.14J 6 U 6 U 0.16 J 6 U 6 U 6U 0.28J
Calcium 69,078 - - 569 J 1,3301J 1,960 760 J 579 J 1,130 3,190 3,140 2,200 1,280
Chromium 3.13 10 0.043 20U 20U 20U 20U 20U 20U 18.9 J 11.7°J 20 U 1.8J
Cobalt 3.4 - 11 5U 0.67 J 0.78 J 5U 0.89J 1273 5U 5U 0.64 J 5U
Copper 2.76 1,000 150 20U 40 U 20 U 20U 2.4 240 6.8 J 6.2J 4.1 5.6 J
Iron 5,999 300 2,600 166 1,050 425 106 J 531 5,380 6,900 4,770 1,110 1,480
Lead 2.8 15 - 20U 40 U 247 20U 20U 20U 15.9 J 12.7°J 20 U 3713
Magnesium 6,363 - - 1,350 2,310 445 2,480 836 2,510 2,060 1,540 1,160 379
Manganese 214 50 88 8 22 5.8 4.2 9.6 72.5 70.8 66.4 29 36.5
[[Mercury 0.1 1 11 02U 0.085 J 02U 02U 0.036 J 02U 02U 02U 02U 02U
|[Nickel 7.97 100 73 1.2 3J 157 10U 10U 19.7 7913 6.6 J 95 221
Potassium 3,277 - - 498 J 2,180 496 J 650 J 726 J 813 J 1,210 1,010 624 J 656 J
Selenium 3.14 20 18 20U 20 U 20U 20U 20U 431 20U 20U 20U 20U
Silver 0.77 20 18 20U 20 U 20U 20U 157 20U 20U 20U 20U 20U
Sodium 22,508 - - 6,620 14,900 4,910 5,140 3,070 4,510 26,800 25,700 2,840 13,200
Zinc 42.1 1,000 1,100 4.4 16.6 J 126 J 50 U 50 U 3091J 48 J 4117 13.7J 110
Dissolved Metals (ug/l)

[[Aluminum 1,886 - 3,700 NA NA NA NA 4120 92.7 J 1,000 U 1,000 U 106 J 1,000 U
|[Barium 86.2 700 730 NA NA NA NA 233137 4151 50 U 50 U 50 U 50 U
Beryllium 0.308 4 7.3 NA NA NA NA 2U 0.13J 2U 2U 2U 2U
Calcium 69,078 - - NA NA NA NA 586 J 1,140 1,000 U 1,000 U 2,130 1,000 U
Chromium 3.13 10 0.043 NA NA NA NA 20U 20 U 20U 20U 1473 20U
Cobalt 3.4 - 11 NA NA NA NA 0.82J 1173 5U 5U 0.76 J 5U
Copper 2.76 1,000 150 NA NA NA NA 20 U 2.6J 20U 2213 52J 20U
Iron 5,999 300 2,600 NA NA NA NA 433 6,090 150 U 150 U 1,050 144 )
Magnesium 6,363 - - NA NA NA NA 817 2,460 250 U 250 U 1,150 130J
Manganese 214 50 88 NA NA NA NA 9.9 70.1 1513 133 28.8 15.3
Mercury 0.1 1 11 NA NA NA NA 02U 02U 02U 02U 0.04 J 02U
Nickel 7.97 100 73 NA NA NA NA 10U 19.5 10U 10U 9.6J 1.3
Potassium 3,277 - - NA NA NA NA 688 J 852 J 506 J 492 J 559 J 624 J
Selenium 3.14 20 18 NA NA NA NA 20U 4313 20U 20U 20U 20U
Sodium 22,508 - - NA NA NA NA 2,920 4,660 27,300 26,500 2,800 13,600
Zinc 42.1 1,000 1,100 NA NA NA NA 6.8J 31.5J 50 U 50 U 135J 4957
Notes:

Shading indicates exceedance of two times the mean base background concentration

|Bold box indicates exceedance of NCGWQS

Bold text indicates exceedance of Adjusted Tap Water RSLs
RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

NA - not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be

Mg/l - micrograms per liter

Created by: Brooke Propst/CLT
Checked by: Kevin Howell/CLT
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TABLE 5-13

IR Site 85 Battery Analytical Data
Camp Johnson Construction Area
Focused PA/SI Report

MCB CamLej, North Carolina

Station ID IR85-BAT
Sample ID IR85-BAT-071009
Sample Date 07/10/09
Chemical Name

Total Metals (mg/kg)

Aluminum 7,460 U
[Antimony 149 UJ
Arsenic 2213
Barium 373U
"Beryllium 15U
Cadmium 12
Calcium 195 J
Chromium 4.7
Cobalt 3.7U
Copper 250
"Iron 1,780
"Lead 1,640
"Magnesium 98.1J
"Manganese 2,740
"Mercury 222
"Nickel 597
Potassium 7,460 U
Selenium 149 U
Silver 149 U
Sodium 1,870 U
Thallium NA
Vanadium 373 U
Zinc 45,000
Notes:

J - Analyte present, value may or may not be accurate or precise
U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be inaccurate

Generated by: B. Propst/CLT
Checked by: K. Hallberg/CLT Page 1 of 1
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Legend
O TR-02-1 Surface Soil Locations
1 Acre Grid
) Camp Johnson Construction Area

§8198 Arsenic concentrations exceed both twice the base
background and EPA Adjusted Residential Soil RSL

] UXO-20 85205 Arsenic concentrations exceed both twice the base background,
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Station ID IR15-SB01 )
- Sample ID IR15-SS01-00-01-09C | IR15-SB01-4-6-09C
Station ID IR15-SB02 . X -
Media Surface Soil Subsurface Soil
Sample ID IR15-SS02-00-01-09C | IR15-SB02-2-7-09C
- - - PCBs (pg/kg)
Media Surface Soil Subsurface Soil Aroclor-1254 360 J 19U
Metals _ Metals (mg/kg) Station ID IR15-SB03
Arsenic 0.76 J 1.6 Arsenic 17 18 Sample ID IR15-SS03-00-01-09C | IR15-SB03-2-7-09C
Station ID IR15-TW01 ' Chromium 72 6.9J Media Surface Soil Subsurface Soil
Station ID IR15-SB10 Sample ID IR15-TW01-09C Iron 5,010 5,830 Metals
Sample ID IR15-SS510-00-01-09C | IR15-SB10-2-7-09C Media Groundwater Lead 703 483 Alurminmum 12,500 3,310
Media Surface Soil Subsurface Soil Total Metals (ug/L) 3 Ma.nganese 222 69.6 Arsenic 47 127
Pesticide Cobalt 393 = ~ | Chromium 17.2 4.7
Dieldrin 091 18U Iron 25,800 “l Iron 10,200 2,540
Metals Manganese 439 ”
Arsenic 27 149
— — Dissolved Metals L !
FeT—— 84 . (ngL) Station ID IR15-SB04
ron 5.270 3,020 Iron 20,500 Sample ID IR15-SS04-00-01-09C | IR15-SB04-2-7-09C
Manganese 236 Media Surface Soil Subsurface Soil
’ n iy Metals
Station ID IR15-SB09 F— i
= Np Arsenic 1J 1.9
Sample ID IR15-SS09-00-01-09C |IR15-SB09-2-7-09C 4[/E - — —
Media Surface Soil Subsurface Soil ¢ :
Pesticides (ug/kg) > 8 station D R15-SB05
Dieldrin 173 2u Sample ID IR15-SS05-00-01-09C | IR15-SB05-2-7-09C
Ly
Metal's i Media Surface Soil Subsurface Soil
Arsenic E8 AL Pesticides (ug/kg)
Chromium 10.2 52.4J P
— Dieldrin 1.8U 2.3
Iron 6,430 179,000 J+ ; =
Manganese 7.9 626 Station ID IR15-TWO03
Sample ID IR15-TW03-09C p
» Media Groundwater
o Total Metals (ug/L)
Iron 6,450 ,_.5"
Dissolved Metals (pgiL)
}‘ Iron 6,720
[ ¢
fr o
[ Station ID IR15-TW04
Ccamp camp djusted | Adjusted
. Lejeune Lejeune NCSSLs Adjus M Justec : Sample ID IR15-TW04-09C
Chemical Name Industrial | Residential |
Background | Background [(January, 2010) SoilRSLs | Soil RSLs & .
SS 2X Mean | SB 2X Mean o! Camp Lejeune| NCGWQs | Adjusted Media Groundwater
— Chemical Nay Back d @ , | Tap wat N n
Presticidess (ug/kg) emicalfame i Background | ( 10y | rsie Station ID IR15-SB08 Station ID IR15-TWO05 Total Metals (pg/L)
Aroclor-1254 NS NS 740 110 Sample ID IR15-SS08-00-01-09C | IR15-SB08-2-7-09C Sample ID IR15-TW05-09C [ Iron 10,600
Dieldrin NS NS 081 110 30 Metals (pg/L) Viodi Surface Soi Subsurface Soi - Dissolved Metal m
Metals (mg/kg) Aluminmum 1,886 3,700 °ca urace >0 wosurace >0 - Media Groundwater I;l--_\ issolved Metals (ug/L)
Aluminmum 5,487 10,369 99,000 7,700 Arsenic 5.77 10 0.045 Metals [ |Total Metals (ug/L) Iron 7,240
Arsenic 0.626 212 58 16 0.39 Cobalt 34 11 Arsenic 2.1 16U % | Chromium 5 J J
Chromium 6.05 145 38 5.6 0.29 Chromium 3.13 10 0.043 Chromium 6.2 11 1 —e— -ﬂr,.!r-'
Iron 3,245 5,439 150 72,000 5,500 Iron 5,999 300 2,600 Iron 3,430 153 J+ ' ' Ll
Lead 12.3 8.49 270 800 400 Lead 3 15 NS : -
Manganese 13.7 9.25 65 2,300 180 Manganese 214 50 88 gy | T OOL
l,_-‘l; 4 ; ;!( L hﬁ" /DGE
Legend Shading indicates exceedance of two times the Figure 5-3

® Surface/Subsurface Soil Sample

Surface/Subsurface Soil Sample Locations/Temporary Wells
Approximate Electromagnetic Geophysical Anomaly
IR Site 15 Boundary

mean base background concentration

Italics indicates exceedance of NCSSLs or NCGWQS
Bold text indicates exceedance of Adjusted Industrial

Soil RSLs or Adjusted Tapwater RSL
Underline indicates exceedance of Adjusted Residential Soil RSLs

U - The material was analyzed for, but not detected

J - Analyte present, value may or may not be accurate or precise
J+ - Analyte present, value may be biased high, actual value may be lower
NS - No standard

0 125
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Feet

IR Site 15 Analytical Exceedances
Preliminary Assessment/Site Inspection
Camp Johnson Construction Area

MCB CamLej
North Carolina

1 inch = 250 feet
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A
Station ID IR17-SB01
Sample ID IR17-SS01-00-01-09C | IR17-SB01-2-4-09C
Station ID IR17-TW01 Media Surface Soil Subsurface Soil
Sample ID IR17-TW01-09C VOCs (ug/kg)
Media Groundwater 1,2-Dibromo-3-chloropropane 6.5 UJ 1.6J
VOCs (ugll) Metals (mg/kg)
Chloroform 4.4 Aluminum 7580 J+ 17,400
Arsenic 4.9 72 -
Chromium 27.4 »
- Iron 16,400 P
Station 1D IR17-SB03 f "l 8 x :Tk '_"' I ! ¥
Sample ID IR17-SS03-00-01-09C | IR17-SB03-2-7-09C L . ; s H"“h OAb' - [ _f'
Media Surface Soil Subsurface Soil Station ID IR17-SB02
Metals (mg/kg) Sample ID IR17-SS02-00-01-09C | IR17-SB02-2-7-09C
Arsenic 19 14.6 Media Surface Soil Subsurface Soil
Chromium 3.7 35.8 Metals (mg/kg)
Iron 1,800 28,400 Arsenic 13J 13J
- W P e
Station ID IR17-SB04
IR17:SBOS |sample ID IR17-SS04-00-01-09C | IR17-SB04-2-7-09C
ASR #2.87 A-1, 50 FOOT .22 CALIBER RANGE Media Sutace S0 e
Metals (mg/kg)
Arsenic 1.8 0.95J

® Surface Soil/Subsurface Soil Sample
Surface Soil/Subsurface Soil/Temporary Well

23 camp Johnson Construction Area

= i

3
TR e .
4'"-" 7y + ."f' -

Camp Lejeune LEZT]EQ NCSSLs | Adjusted | Adjusted
Chemical Name Background SS Back]ground (January, | Industrial [Residential
2X Mean SB 2X Mean 2010) Soil RSLs ||| Soil RSLs
VOCs (ug/kg)
1,2-Dibromo-3-chloropropane NS NS 0.25 69 “ 54
Metals (mg/kg)
Aluminmum 5,487 10,369 - 99,000 7,700
Arsenic 0.626 212 5.8 1.6 0.39
Chromium 6.05 14.5 3.8 56 0.29
Iron 3,245 5,439 150 72,000 5,500
Shading indicates exceedance of two times the Figure 5-4
mean base background concentration for soil IR Site 17 Analytical Exceedances
Bold text mdicates exceedance of Adjusted mdustia N Preliminary Assessment/Site Inspedtion
Soil RSLs or Adjusted Tapwater RSL 0 200 400 Camp Johnson Construction Area_
Underline indicates exceedance of Adjusted Residential Soil RSLs ——— MCB Cam_l_ej
U - The material was analyzed for, but not detected North Carolina
J - Analyte present, value may or may not be accurate or precise .
e ke § 1 inch = 400 feet

J+ - Analyte present, value may be biased high, actual value may be lower

NS - No standard g CH2MHILL
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Station ID IR85-SB14
; _ Station ID IR85-SS16

Sample ID IR85-SS14-00-01-09C | IR85-SB14-2-7-09C Station ID IR85-SBO6 Station ID IR85-TWOS Station ID IR85-SB17

Media surface Soil Subsurface Soil Sample ID IR85-5506-00-01-09C |  IR85-SB06-2-7-09C Sample 1D IR85-5516-00-01-09C
- - s le ID IR85-TWO06-09C Sample ID IR85-SS17-00-01-09C | IR85-SB17-2-7-09C
Media Surface Soil Subsurface Soil Media Surface Soil ample - _ ) - -
Metals (mg/kg) Media Groundw ater Media Surface Soll Subsurface Soil
Arsenic 123 143 Metals (mg/kg) Metals (mg/kg) Pesticides (ng/kg)
; Arsenic 1.9 VOCs (ug/L)
Iron 3,730 4,050 J+ Arsenic 0.83J 1J = - Dieldrin 197 U
Iron 3,990 Methylene Chloride 14 )
e Metals (mg/kg)

Station ID IR85-SB12 Jongarese — Arsenic 9.9J 173
Sample ID IR85-SS12-00-01-09C | IR85-SB12-2-7-09C Iron 4,820 2,940
Media Surface Soil Subsurface Soil Manganese 10,700 5
Metals (mg/kg) . Mercury 5 0.034 U
Arsenic 0.83J 12 Thallium 18.7 25U

— - Zinc 5,600 52.9

Station ID IR85-TWO06 85-M\W03
Sample ID IR85-TW06-09C Station ID IR85-SS15
Media Groundw ater 4. g 85-MWO02 . _|Sample ID IR85-SS15-00-01-09C
VOCs (ugl/L) '-'i'-‘ Media Surface Soil
Methylene Chloride 190 F Metals (mg/kg)

Total Metals (pg/L) Arsenic 15J
Aluminum 15,100 - R B 13 TWOT! Manganese &5 ¥
Chromium 18.9J h_ ) 8o;SB13 Y Mercury i1

b

I by - . ,
ron 6,900 SSMWOL Station ID IR85-SB07 /
Lead 15 Sample ID IR85-SS07-00-01-09C | IR85-SB07-2-4-09C A F

y Media Surface Soil Subsurface Soil i f- ¥

Station ID IR85-SB11 _ £ Metals (mg/kg) "
Sample ID IR85-SS11-00-01-09C | IR85-SB11-2-7-09C - 85 M\W04 Arsenic 0.78J 23
Media Surface Soil Subsurface Soil Ay ) O
Metals (mg/kg) 2V o Station ID IR85-SBO8 '}-
Arsenic 0.91 ] 123 : pt 7 4 i g Sample ID IR85-SS08-00-01-09C | IR85-SB08-2-4-09C ;r_‘"

L] 5 * -i | i, Media Surface Soil Subsurface Soil
., . Metals (mg/kg)
Lc_amp NCGWQS | Adjusted ) i ¥ / -
Chemical Name Bacijgefonuend (January, [ Tap Water ;, A Arsenic M M
ow2xMean | 2020 RSLs i : BT

VOCs (uglL) e Station ID IR85-TWO05 B
Methylene Chloride NS 5 4.8 3 T - .l'* n ~ Sample ID IR15-TW03-09C : :.’:'

Metals (pg/L) ( \ L Media Groundwater T

Aluminmum 1,886 3,700 . - <! |
Chromium 313 0 0.043 Station ID IR85-SS18 Total Metals (ug/L) .
ron 5,999 300 2,600 A Sample ID IR85-SS16-00-01-09C Iron 6,380 i
Lead 3 L A Y Media Surface Soil : A e e Dissolved Metals (ug/L) H

‘ Camp ‘ ‘ gl
Camp Lejeune . NCSSLs | Adjusted | Adjusted Metals (ma/k R b
Chemical Name Background SS 2X B;:lie?gsn (January, | Industrial |Residentiall ( 9 g) & 85_MW05 ron 6,09 =
Mean enox| 2010 | soilRsts [1soilRsts| ~[Antimony 5.9 J- n o'i.-._ \ y Ry J,

Metals (mg/kg) Arsenic 2.3) } '70 \.-. Station ID IR85-SB09

Aluminmum 5,487 10,369 NS 99,000 | 7,700 Cadmium 35 ' 1 i Sample ID IR85-SS09-00-01-09C |  IR85-SB09-2-7-09C

Arsenic 0626 212 58 L6 039 Chromium 8517 Media Surface Soil Subsurface Soil
chromium 6.05 145 38 56 0.29 — -
ron 3.245 5,439 150 72,000 5,500 Iron 11,500 Station ID IR85-SB10 Metals (mg/kg)

Lead 123 8.49 270 800 400 Lead 614 Sample ID IR85-SS10-00-01-09C | IR85-SB10-2-7-09C Aluminum 3,370 J+ 12,000
Manganese 137 9.25 65 2,300 180 ‘|Manganese 1,120 Media Surface Soil Subsurface Soil Arsenic 113 17
Mecury 0.081 0.071 1 31 24 | | —

[Thallium 0.36 0.38 - 6.6 051 Mercury il Metals (mg/kg) .

Zinc 10.8 6.50 1,200 31,000 2,400 Zinc 2,100 Arsenic 11J 0.68 J -

Legend Shading indicates exceedance of two times the Figure 5-5
@ Monitoring Well T2E DRSS DA T LG EOTEENIEion iEr S0l IR Site 85 Analytical Exceedances
© Surface Soil Sample ltalics indicates exceedance of NCSSLs or NCGWQS N Preliminary Assessment/Site Inspection
o surf Soil/Subsurf Soil S | Bold text indicates exceedance of Adjusted Industrial y ) P

urtace Soll/subsurtace Soll Sample Soil RSLs or Adjusted Tapwater RSL 0 50 100 Camp Johnson Construction Area
Surface Soil/Subsurface Soil/Temporary Well Underline indicates exceedance of Adjusted Residential Soil RSLs  —— MCB CamLej

XX Former Battery Pile
Approximate Former IR Site 85 Boundary
IR Site 15 Boundary

U - The material was analyzed for, but not detected

J - Analyte present, value may or may not be accurate or precise

J- - Analyte present, value may be biased low, actual value may be higher
J+ - Analyte present, value may be biased high, actual value may be lower
NS - No standard

North Carolina
1 inch = 100 feet
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SECTION 6

Human Health Risk Screening

A conservative preliminary human health risk screening (HHRS) was performed to assess
the potential for human health risks associated with exposure to site media (soil and
groundwater) at four areas within the CJCA, including UXO-20 and IR Sites 15, 17, and 85.
The purpose of the HHRS is to provide a preliminary indication of potential risks from
constituents of potential concern (COPCs), and to evaluate whether future residential use is
acceptable or if further evaluation is required (e.g., a baseline risk assessment, additional
data collection).

The data included in the risk evaluation were validated, and evaluated to determine the
reliability of the data for use in the HHRS. A review of the data identified the following
criteria for data usability:

e Estimated values flagged with a ] and/or P qualifier (including J-, J+, and JP qualifiers)
were treated as detected concentrations

e The maximum concentration between parent/duplicate samples was used as the sample
concentration

¢ Unfiltered groundwater samples were analyzed in the risk evaluations following EPA
Region IV guidance (EPA, 2000).

6.1 Human Health Conceptual Site Model

The human health conceptual site model (CSM) presents an overview of site conditions,
potential contaminant migration pathways, and exposure pathways to potential receptors.
The human health CSM for soil and groundwater is presented in Figure 6-1. Refer to
Section 2.2 for a detailed summary of the site history and setting. A summary of the human
health CSM is provided below.

Potential current receptors include visitors, trespassers, Base/industrial workers, and
maintenance workers. The current receptors may come in contact with surface soil.
Exposure routes may include incidental ingestion of and dermal contact with the surface
soil, and inhalation of volatile and particulate emissions from the surface soil.

Potential future receptors include current receptors, and construction workers who perform
any future construction projects at the site. Additionally, future residents are included as a
worst-case scenario, to evaluate unrestricted future site use. Future receptors could be
exposed to surface and subsurface soil if future construction at the site results in re-working
the soil, and exposing the subsurface soil. Exposure routes for future exposure to the surface
and subsurface soil are the same as those for current surface soil, incidental ingestion of and
dermal contact with the soil, and inhalation of volatile and particulate emissions from the
soil.
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FOCUSED PRELIMINARY ASSESSMENT/SITE INSPECTION CAMP JOHNSON MILCON AREA AND MILITARY MUNITIONS RESPONSE PROGRAM UX0-20

Potable water supplies for MCB CamLej and the surrounding residential area are provided
by water supply wells that pump groundwater from the Castle Hayne aquifer; therefore,
there is no current exposure to shallow groundwater at the CJCA. The groundwater use
patterns are already established for the Base and area around the CJCA, thus use of shallow
groundwater from CJCA for industrial or residential purposes is unlikely. Additionally, the
surficial aquifer at MCB CamLej is not suitable for potable water use due to high dissolved
solids, hardness and fluctuating water levels that negatively affect water yields. However,
state and federal governing policies assume that underground fresh water resources are
potable, and should be maintained as such; therefore, a potable use scenario was evaluated
in this risk assessment. It was conservatively assumed if future residential development of
the site occurs the residents could potentially use the groundwater as a potable water
supply. The residents would be exposed through ingestion, dermal contact while bathing,
and inhalation of VOCs while showering. Additionally, due to the groundwater depth
(from 4 to 16 ft bgs), construction workers could be exposed to the groundwater through
dermal contact and inhalation of VOCs from an open excavation during construction
activities.

Vapor intrusion from groundwater (or soil) to indoor air is not considered a significant
exposure pathway for the CJCA. Minimal amounts of VOCs were detected in the
groundwater and soil.

6.2 Human Health Risk-Based Screening and Risk Ratio
Evaluation Methodology

The HHRS was conducted in three steps using a risk ratio technique (Navy, 2000). If COPCs
were identified after Step 1, the COPCs were evaluated in Step 2. If COPCs were identified
after Step 2, the COPCs were evaluated in Step 3. The three-step screening process is
described below:

6.21 Stepl

The maximum detected analyte concentrations for each medium were compared to EPA
RSLs, other human health risk screening levels (if appropriate), and twice the Base
background (for inorganics in soil and groundwater). RSLs based on noncarcinogenic effects
were divided by 10 to account for exposure to multiple constituents (i.e., were adjusted to a
hazard quotient [HQ] of 0.1, from the HQ of 1.0 used on the RSL table). RSLs based on
carcinogenic endpoints were used as presented in the RSL table, and are based on a
carcinogenic risk of 1 x 10-6.

The soil data were compared to residential soil RSLs. Residential RSLs are more
conservative (i.e., lower) than industrial soil RSLs and are therefore protective of all
potential receptors (e.g., residents, industrial workers, construction workers).

The groundwater data were compared to Tap Water RSLs. Groundwater data were also
compared to MCLs and the NCGWQS; however, these comparisons were not used to
identify the groundwater COPCs to carry forward to Step 2.

6-2 ES080210002430WDC



SECTION 6—HUMAN HEALTH RISK SCREENING

If the maximum detected concentration in soil or groundwater exceeded the appropriate
screening value and background concentration, the screening level risk evaluation
proceeded to Step 2.

In addition to comparing the detected concentrations to the screening levels, the detection
limits for non-detected analytes were compared to the screening levels. Non-detected
analytes with detection limits exceeding the screening level were not identified as COPCs to
carry forward to Step 2, but were discussed below to evaluate the potential for
underestimating the total risks.

6.2.2 Step?2

For analytes identified as COPCs in Step 1, a corresponding risk level was calculated using
the following equation:

L concentration x acceptable risk level
corresponding risk level = RSL

The concentration is the maximum detected concentration (the same concentration that was
used in Step 1). The acceptable risk level is 1 for noncarcinogens and 10-¢ for carcinogens.
RSLs for noncarcinogenic effects were not adjusted by 10 as was done in Step 1, they are
used as presented in the RSL table.

All of the corresponding risk levels for each analyte within a media were summed to
calculate the cumulative corresponding hazard index (HI) (for noncarcinogens) and
cumulative corresponding carcinogenic risk (for carcinogens). A cumulative corresponding
HI was also calculated for each target organ/effect. If the cumulative corresponding HI for a
target organ/effect is greater than 0.5, or the cumulative corresponding carcinogenic risk is
greater than 5x105, the anayltes contributing to these values are retained as COPCs and
carried forward to Step 3.

6.2.3 Step3

A corresponding risk level was calculated as discussed above for Step 2; however, the

95 percent upper confidence limit (UCL) was used in place of the maximum detected
concentration, if more than five samples were available for that media, to obtain a more site-
specific risk ratio. If the cumulative corresponding HI by target organ/effect is greater than
0.5, or the cumulative corresponding carcinogenic risk is greater than 5x10-5, then
constituents contributing to these values are considered COPCs.

ProUCL Version 4.00.04 (EPA, 2009a) was used to test the data distribution and calculate
95 percent UCL used for the Step 3 risk ratio calculations.
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FOCUSED PRELIMINARY ASSESSMENT/SITE INSPECTION CAMP JOHNSON MILCON AREA AND MILITARY MUNITIONS RESPONSE PROGRAM UX0-20

6.3 Human Health Risk Screening Results

The HHRS (comparison to risk-based criteria and background levels, Step 1) and risk ratio
evaluation (Steps 2 and 3) were performed for UXO-20, Site 15, Site 17, and Site 85 surface
soil, combined surface and subsurface soil, and groundwater.

6.3.1 UXO-20
Surface Soil Risk Screening

Tables 2.1 and 2.1a, Appendix E, present the risk-based screening and risk ratio evaluation
for surface soil. As shown on Table 2.1 in Appendix E, arsenic was identified as a COPC.
Based on Step 2 of the screening process (Table 2.1a, Appendix E), arsenic was eliminated as
a COPC; therefore, exposure to surface soil at UXO-20 would not pose any unacceptable
risks, and further evaluation of surface soil based on human health risks is not necessary.

Combined Surface and Subsurface Soil Risk Screening

The risk-based screening and risk ratio evaluation for combined surface and subsurface soil
data are presented in Tables 2.2 through 2.2b of Appendix E. As shown on Table 2.2,
Appendix E, arsenic exceeded the first step of the screening and was identified as a COPC
for evaluation in Step 2. Based on Step 2 (Table 2.2a, Appendix E), arsenic was identified as
a COPC. Step 3 (Table 2.2b, Appendix E) eliminated arsenic as a COPC. Exposure to surface
and subsurface soil at UXO-20 would not pose any unacceptable risks, and further
evaluation of UXO-20 combined surface and subsurface soil based on human health risks is
not necessary.

Groundwater Risk Screening

Tables 2.3 through 2.3b, Appendix E, present the risk-based screening and risk ratio
evaluation for the groundwater. As shown on Table 2.3 in Appendix E, arsenic and lead
were identified as COPCs. Based on Step 2 of the screening process (Table 2.3a,

Appendix E), arsenic was identified as a COPC. Lead was eliminated as a COPC because
the mean concentration of lead, used in the EPA’s Integrated Exposure Uptake Biokinetic
(IEUBK) model, is below the screening level. This indicates exposure to lead would not be a
risk to residential receptors. Step 3 (Table 2.3b, Appendix E) did not eliminate arsenic as a
COPC. Therefore, exposure to groundwater could result in an unacceptable risk to human
receptors. However, arsenic was only detected in 12 of the 37 samples, and arsenic
exceeded background concentrations in only two samples. Therefore, the arsenic may not
be associated with site-related activities, but may be associated with background conditions
at the base.

Non-detected Analytes

Only one metal, antimony, which was not detected in groundwater, had detection limits
above the screening level. All of the other metals analyzed for in groundwater and soil
samples were detected.
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6.3.2 IR Site 15
Surface Soil Risk Screening

Tables 2.4 through 2.4b, Appendix E, present the risk-based screening and risk ratio
evaluation for surface soil. As shown on Table 2.4 in Appendix E, three SVOCs [chrysene,
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene], Aroclor-1254, and four metals
(aluminum, arsenic, chromium, and iron) were identified as COPCs. The concentration of
two of the SVOCs [chrysene and indeno(1,2,3-dc)pyrene] did not exceed the screening level,
however they were identified as COPCs following EPA Region 4 risk assessment guidance
(EPA, 2000), another chemical, dibenz(a,h)anthracene, from the same chemical class
(carcinogenic polycyclic aromatic hydrocarbon) was identified as a COPC. Based on Step 2
of the screening process (Table 2.4a, Appendix E), the three polycyclic aromatic
hydrocarbon (PAHs), Aroclor-1254, and two of the metals (arsenic and chromium) were
identified as COPCs. Step 3 eliminated all of the COPCs, therefore, exposure to surface soil
would not pose any unacceptable risks, and further evaluation of Site 15 surface soil based
on human health risks is not necessary.

Surface and Subsurface Soil Risk Screening

The risk-based screening and risk ratio evaluation for surface and subsurface soil data are
presented in Tables 2.5 through 2.5b of Appendix E. As shown on Table 2.5 in Appendix E,
three SVOCs [chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene], Aroclor-1254,
and seven metals (aluminum, arsenic, chromium, cobalt, iron, lead, and manganese) were
identified as COPCs. The concentration of two of the SVOCs [chrysene and indeno(1,2,3-
dc)pyrene] did not exceed the screening level; however they were identified as COPCs
following EPA Region 4 risk assessment guidance (EPA, 2000), another chemical,
dibenz(a,h)anthracene, from the same chemical class (carcinogenic PAH) was identified as a
COPC. Based on Step 2 of the screening process (Table 2.5a, Appendix E), the three PAHs,
Aroclor-1254, and four of the metals (arsenic, chromium, iron, and lead) were identified as
COPCs. Lead was eliminated as a COPC because the mean concentration of lead, used in
the IEUBK model, is below the screening level. This indicates exposure to lead would not be
a risk to residential receptors. Step 3 eliminated the remaining COPCs; therefore, exposure
to surface and subsurface soil would not pose any unacceptable risks, and further
evaluation of Site 15 surface and subsurface soil based on human health risks is not
necessary.

Groundwater Risk Screening

Tables 2.6 through 2.6b, Appendix E, present the risk-based screening and risk ratio
evaluation for the groundwater. As shown on Table 2.6 in Appendix E, chromium, cobalt,
iron, and manganese were identified as COPCs. Based on Step 2 of the screening process
(Table 2.6a, Appendix I), chromium and iron were retained as COPCs. Chromium and iron
could not be eliminated as COPCs in Step 3 (Table 2.3b, Appendix E). Therefore, exposure
to groundwater could result in an unacceptable risk to human receptors associated with
exposure to chromium and iron.

Chromium is the only contributor to the carcinogenic risk. Chromium was detected in
groundwater samples collected from two of the five temporary monitoring wells. Only the
maximum detected concentration exceeded twice the Base background. In the absence of
chromium speciation information, the tap water RSL for hexavalent chromium, the more
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toxic (and carcinogenic) form of chromium, was used as the screening value for total
chromium. The use of hexavalent chromium for comparison to total chromium is extremely
conservative because the presence of trivalent chromium is strongly favored in natural
waters and because the concentrations of constituents known to reduce hexavalent
chromium to trivalent chromium generally far outweigh the concentrations of the few
constituents known to oxidize trivalent chromium to hexavalent chromium. Furthermore,
once reduced, trivalent chromium is very stable in aquatic environments and highly
unlikely to oxidize to hexavalent chromium. Thus, chromium in groundwater is more likely
to be in its trivalent form than its hexavalent form (Fendorf and Zasoski, 1992; Milacic and
Stupar, 1995; Weaver and Hochella, 2003). The maximum detected concentration of total
chromium in the groundwater is below the tap water RSL for trivalent chromium.
Additionally, prior to including the New Jersey EPA oral cancer slope factor (CSF) for
hexavalent chromium in the RSL table, the groundwater RSL for hexavalent chromium was
over three-orders of magnitude higher than the value on the current RSL table. It should
also be noted that there is some uncertainty associated with the hexavalent chromium oral
CSF, and RSL, as the value is from New Jersey EPA, and has not been included in EPA’s
Integrated Risk Information System (IRIS) database.

The only contributor to the non-carcinogenic hazard is iron. The maximum detected
concentration of iron equals the tap water RSL. The 95 percent UCL concentration of iron is
below the EPA Tap Water RSL. The conservative screening level HHRS indicated that
potable use of the groundwater could result in an HI of 0.7 associated with the iron.
Additionally, iron is an essential nutrient for human health. Therefore, it is unlikely there
would be any adverse effects associated with exposure to the iron in Site 15 groundwater.

Non-detected Analytes

Six SVOCs (benzo(a)pyrene, benzo(a)anthracene, benzo(b)flouranthene, bis(2-
chloroethyl)ether, hexachlorobenzene, and n-nitroso-di-n-propylamine) and one VOC (1,2-
dibromo-3-chloropropane) that were not detected in soil, and had detection limits above the
screening levels. However, in general, the detection limits for these analytes in surface and
subsurface soil were only slightly above the screening level (were within one order of
magnitude of the non-carcinogenic adjusted RSL).

As shown on Table 2.6 in Appendix E 20 VOCs and 29 SVOCs were not detected in the
groundwater but had detection limits above the screening level. However, due to the
limited amount of VOCs and SVOCs detected in the groundwater, it is not expected that
they are present in the groundwater, and if they are, it is likely they would be below levels
of potential concern for human health because the majority of the detection limits were
within an order of magnitude of the RSL or MCL. There were also six metals (antimony,
cadmium, lead, selenium, silver, and vanadium) not detected in groundwater with a
detection limit above the screening level. The detection limits of these metals were only
slightly (within an order of magnitude) above the screening levels.

6.3.3 Site 17
Surface Soil Risk Screening

Tables 2.7 and 2.7a, Appendix E, present the risk-based screening and risk ratio evaluation
for surface soil. As shown on Table 2.7 in Appendix E, three metals (arsenic, chromium, and
iron) were identified as COPCs. Based on Step 2 of the screening process (Table 2.7a,
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Appendix E), none of these metals were identified as COPCs. Therefore, exposure to
surface soil would not pose any unacceptable risks, and further evaluation of Site 17 surface
soil based on human health risks is not necessary.

Combined Surface and Subsurface Soil Risk Screening

The risk-based screening and risk ratio evaluation for surface and subsurface soil data are
presented in Tables 2.8 through 2.8b of Appendix E. As shown on Table 2.8 in Appendix E,
five metals (aluminum, arsenic, chromium, iron, and vanadium) were identified as COPCs.
Based on Step 2 of the screening process (Table 2.8a, Appendix E), arsenic and chromium
were identified as COPCs. Step 3 did not eliminate either arsenic or chromium from
consideration as COPCs. Chromium is the main contributor to the potential carcinogenic
risk associated with the subsurface soil, and the only COPC wih a cancer risk above 5x10-.
Elimination of chromium as a COPC would also result in elimination of arsenic as a COPC,
because it doesn’t contribute significantly (above 5x10-%) to the cumulative calculated risk.

The soil samples collected at Site 17 were analyzed for total chromium, and in the absence of
chromium speciation data,it was assumed that hexavalent chromium contributed to the
concentrations. Therefore, hexavalent chromium, the more toxic (and carcinogenic) form of
chromium, was used as the screening value for total chromium. In order to determine the
concentrations of hexavalent and trivalent chromium, additional subsurface soil samples
were collected from sample locations IR17-SB01 through IR17-SB05 in July 2010. The
samples were submitted for laboratory analysis of total and hexavalent chromium.
Trivalent chromium concentrations were determined by subtracting the hexavalent
chromium concentrations from the total chromium concentrations. The hexavalent and
trivalent chromium concentrations were screened against their respective RSLs, as shown
on Table 2.9 of Appendix E. Step 1 of the screening process eliminated trivalent chromium
as a COPC. Based on Step 2 of the screening process (Table 2.9a, Appendix E) hexavalent
chromium was eliminated as a COPC. The elimination of chromium as a COPC also
eliminated arsenic as a COPC; therefore exposure to Site 17 soil would not result in an
unacceptable risk to human receptors. Further evaluation of soil at Site 17 based on human
health risks is not necessary.

Groundwater Risk Screening

Tables 2.10 and 2.10a, Appendix E, present the risk-based screening and risk ratio
evaluation for the groundwater. As shown on Table 2.10 in Appendix E, chloroform was
identified as a COPC. Based on Step 2 of the screening process (Table 2.10a, Appendix E),
chloroform was not identified as a COPC. Therefore, exposure to Site 17 groundwater
would not result in an acceptable risk to human receptors and further evaluation of
groundwater at Site 17 based on human health is not necessary.

Non-detected Analytes

Three SVOCs (benzo(a)pyrene, bis(2-chloroethyl)ether, and dibenz(a,h)anthracene) and one
VOC (1,2-dibromo-3-chloropropane) were not detected in soil that had detection limits
above the screening level. However, in general, the detection limits for these analytes in
surface and subsurface soil were only slightly above the screening level (were within one
order of magnitude of the non-carcinogenic adjusted RSL). As shown on Table 2.9 in
Appendix E 20 VOCs and 29 SVOCs were not detected in the groundwater but had
detection limits above the screening level. However, due to the limited VOCs and SVOCs
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detected in the groundwater, it is not expected that they are present in the groundwater,
and if they are, it is likely they would be below levels of potential concern for human health
because the majority of the detection limits were within an order of magnitude of the RSL or
MCL.

6.3.4 Site 85
Surface Soil Risk Screening

Tables 2.11 through 2.11b, Appendix E, present the risk-based screening and risk ratio
evaluation for surface soil. As shown on Table 2.11 in Appendix E, nine metals (antimony,
arsenic, chromium, cobalt, iron, lead, manganese, mercury, and zinc) were identified as
COPCs. Based on Step 2 of the screening process (Table 2.11a, Appendix E), two metals,
lead and manganese, were identified as COPCs. Lead was eliminated as a COPC because
the mean concentration of lead, used in the IEUBK model, is below the screening level. This
indicates exposure to lead would not be a risk to residential receptors. Step 3 of the
screening process identified manganese as a COPC. Manganese was only detected in one of
the 13 surface soil samples at a concentration above the RSL. This detected concentration
was 10 times higher than the next highest detection. Therefore, the potential risk associated
with manganese is associated with only one sample. Additionally, manganese is an
essential human nutrient.

Surface and Subsurface Soil Risk Screening

The risk-based screening and risk ratio evaluation for surface and subsurface soil data are
presented in Tables 2.12 through 2.12b of Appendix E. As shown on Table 2.12 in
Appendix E, ten metals (aluminum, antimony, arsenic, chromium, cobalt, iron, lead,
manganese, mercury, and zinc) were identified as COPCs. Based on Step 2 of the screening
process (Table 2.12a, Appendix E), five metals (aluminum, arsenic, chromium, lead, and
manganese) were identified as COPCs. Lead was eliminated as a COPC because the mean
concentration of lead, the lead concentration used in the IEUBK model to evaluate exposure
to lead, is below the screening level, indicating exposure to lead would not be a risk to
residential receptors. Based on Step 3 aluminum and manganese were identified as COPCs.

Manganese was only detected in 1 of the 23 soil samples at a concentration above the RSL.
This detected concentration was 10 times higher than the next highest detection. Therefore,
the potential risk associated with manganese is associated with only one sample.
Additionally, manganese is an essential human nutrient. Aluminum was identified as a
COPC because it affects the same target organ as manganese. Aluminum alone does not
contribute a hazard above the acceptable screening level HI of 0.5.

Groundwater Risk Screening

Tables 2.13 and 2.13b, Appendix E, present the risk-based screening and risk ratio
evaluation for the groundwater. As shown on Table 2.13 in Appendix E, two VOCs
(chloroform and methylene chloride) and four metals (aluminum, chromium, iron, and
lead), were identified as COPCs. Based on Step 2 of the screening process (Table 2.13a,
Appendix E), the chloroform, methylene chloride, chromium, and lead were identified as
COPCs. Lead was eliminated as a COPC because the mean concentration of lead, the lead
concentration used in the IEUBK model to evaluate exposure to lead, is below the screening
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level indicating exposure to lead would not be a risk to residential receptors. After Step 3,
chloroform, methylene chloride, and chromium were identified as COPCs.

Chloroform and methylene chloride are common laboratory contaminants and may not be
associated with site use. Chromium was detected in groundwater samples collected from
two of the nine temporary monitoring wells. Only the maximum detected concentration
exceeded twice the Base background. In the absence of chromium speciation information,
the tap water RSL for hexavalent chromium, the more toxic (and carcinogenic) form of
chromium, was used as the screening value for total chromium. The use of hexavalent
chromium for comparison to total chromium is extremely conservative because the presence
of trivalent chromium is strongly favored in natural waters and because the concentrations
of constituents known to reduce hexavalent chromium to trivalent chromium generally far
outweigh the concentrations of the few constituents known to oxidize trivalent chromium to
hexavalent chromium. Furthermore, once reduced, trivalent chromium is very stable in
aquatic environments and highly unlikely to oxidize to hexavalent chromium. Therefore,
chromium in groundwater is more likely to be in its trivalent form than its hexavalent form
(Fendorf and Zasoski, 1992; Milacic and Stupar, 1995; Weaver and Hochella, 2003). The
maximum detected concentration of total chromium in the groundwater is below the tap
water RSL for trivalent chromium. Additionally, prior to including the New Jersey EPA
oral CSF for hexavalent chromium in the table, the groundwater RSL for hexavalent
chromium was more than three orders of magnitude higher than the value on the current
RSL table. It also needs to be noted that there is some uncertainty associated with the
hexavalent chromium oral CSF, and RSL, because the value is from New Jersey EPA and has
not been included in EPA’s Integrated Risk Information System (IRIS) database.

Non-detected Analytes

Three SVOCs (benzo(a)pyrene, bis(2-chloroethyl)ether, and dibenz(a,h)anthracene) that
were not detected in soil that had detection limits above the screening level. However, in
general, the detection limits for these analytes in surface and subsurface soil were only
slightly above the screening level (were within one order of magnitude of the non-
carcinogenic adjusted RSL). As shown on Table 2.13 in Appendix E, there were 20 VOCs
and 31 SVOCs in groundwater that were not detected but had detection limits above the
screening level. However, due to the limited amount of VOCs and SVOCs detected in the
groundwater, it is not expected that they are present in the groundwater, and if they are, it
is likely they would be below levels of potential concern for human health because the
majority of the detection limits were within an order of magnitude of the RSL or MCL.
There were also two metals (antimony and vanadium) not detected in groundwater with a
detection limit above the screening level. The detection limits of these metals were only
slightly above the screening levels.
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SECTION 7

Preliminary Ecological Risk Screening

An ecological risk screening (ERS) was conducted for four sites at Camp Johnson — UXO-20,
Site 15, Site 17, and Site 85. Analytical data from surface soil, subsurface soil, and
groundwater samples were screened against benchmarks intended to be protective of
ecological receptors. All data considered in the screening were collected during the 2009
sampling events, except for some historical data that were included as part of the screening
for Site 15.

7.1 Site Ecological Setting and Available Data

The following section provides information on site ecological setting and available data for
UXO-20, IR Site 15, IR Site 17, and IR Site 85. No jurisdictional wetlands have been identified
within the CJCA boundary.

7.1.1 UXO-20

The area of investigation is approximately 90 percent vegetated with trees and thick
undergrowth.

Data from the following samples were considered in the screen:
e 214 surface soil samples (plus 31 duplicates) from 0 to 1 ft bgs.
e 67 subsurface soil samples (plus 7 duplicates) collected from 2 to 7 ft bgs

e 37 groundwater samples (plus 3 duplicates). Dissolved metals data were available for a
subset of the wells. Groundwater from UXO-20 is assumed to discharge to marine
waters.

7.1.2 IR Site 15

Site 15 consists of an open area surrounded by vegetation, and encompasses approximately
24 acres. However, historical investigations indicate the former disposal area covers only
about 2 acres in the eastern portion of the site. Site 15 is predominately vegetated with trees
and thick undergrowth. One area of bare disturbed ground is present in the northeastern
portion of the site.

Data from the following samples were considered in the screen:

e Seven surface soil samples were collected in 2006 (SWMU46 samples).

e 10 surface samples (plus one duplicate) collected in 2009 from 0 to 1 ft bgs.

e 10 subsurface soil samples (plus one duplicate) collected from 0 to 5 ft bgs in 2009.

e 5 groundwater samples (plus 1 duplicate) collected in 2009. Dissolved metals data were
available for all of the wells. Groundwater from Site 15 is assumed to discharge to
marine waters.
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7.1.3 IR Site 17

Site 17 consists of an area of approximately 5 acres covered by concrete debris, located along
the shoreline of the New River.

Data from the following samples were considered in the screen:
e 5 surface soil samples (plus one duplicate) were collected from 0 to 1 ft bgs.
e 5 subsurface soil samples (plus one duplicate) collected from O to 5 ft bgs

e 2 groundwater samples (plus one duplicate) Dissolved metals data were also available.
Groundwater from Site 17 is assumed to discharge to marine waters.

7.1.4 IR Site 85

Site 85 encompasses approximately 4.5 acres in the Camp Johnson support operations area
of MCB CamlLej. Site 85 is predominately vegetated with trees and thick undergrowth.

Data from the following samples were considered in the screen:
e 13 surface soil samples (plus two duplicates) collected from 0 to 1 ft bgs
e 10 subsurface soil samples (no duplicates) collected from 0 to 5 ft bgs

e 9 groundwater samples (plus one duplicate). Dissolved metals data were available for a
subset of the wells. Groundwater from Site 85 is assumed to discharge to marine waters.

7.2 Screening Methodology

For each medium (surface soil, subsurface soil, and groundwater), the maximum and
average concentrations are presented in Tables F-1 through F-12 along with representative
ecological screening values (ESVs) intended to be protective of ecological receptors. HQs
were calculated by dividing these exposure concentrations by the ESVs. It should be noted
that ESVs for inorganics in water are generally based on dissolved concentrations and
comparing them to total metals concentrations is conservative and may over-represent risk.

For locations with multiple data points (i.e., a parent and duplicate sample were available),
data were reduced to the value of the greatest detected concentration or highest detection
limit if there was no detection. Where average concentrations are reported, one half of the
detection limit was used for non-detects as the representative concentration when
determining the average.

For soil, the EPA ecological soil screening levels (EPA, 2009b) were preferentially selected
over Region 4 values (EPA, 2001). When no ecological soil screening level was available for
a constituent, the Region 4 value was selected.

A selection hierarchy was also applied to groundwater. The national recommended water
quality criteria (NRWQC) were preferentially selected over the Region 4 value (EPA, 2009c).
However, when no NRWQC was available for a constituent, the Region 4 value was selected
as the ESV for that constituent. It is assumed that groundwater discharges to marine waters;
therefore, marine ESVs were selected.
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A base background study for inorganics was conducted at MCB CamLej in June and July
2000 (Baker, 2001). As part of the ERS, surface soil, subsurface soil, and groundwater
background concentrations were compared to site-specific media concentrations.
Additional lines of evidence in the evaluation include the frequency of detection, frequency
of exceedance, magnitude of exceedance, and identification of potential laboratory
contaminants.

Calcium, magnesium, potassium, and sodium were evaluated but not considered as COPCs
in the ERS. Each is considered a macronutrient (Whitehead, 2000).

7.3 Screening Results

This section addresses constituents that were detected and had available ESVs based on the
selection hierarchy discussed above for the four evaluated sites. Constituents not detected
are not expected to pose a risk to ecological receptors. The ERS results are presented in
Appendix F.

7.3.1 UXO-20
Surface Soil

Three detected constituents had concentrations in excess of ESVs (antimony, lead, and zinc)
(Table F-1). The maximum concentration of antimony exceeded twice the mean background
but was within the Base background range for surface soils at MCB CamLej and is
considered to be representative of background.

Lead and zinc concentrations exceeded the ESVs and were above the background ranges for
surface soil. However, lead only exceeded the Region 4 screening level in 1 of 214 samples
and the background concentration in 2 of 214 samples, suggesting that lead is likely
consistent with background and is not considered to pose a risk to ecological receptors.
While zinc had an HQ above one, the frequency (3/214) and magnitude of exceedance

(HQ = 2.5) were low and the mean HQ was less than 1.0. Consequently, inorganics in
surface soil at the former range fans are not expected to pose risk to ecological receptors.

Subsurface Soil

Of the detected constituents, arsenic, lead, and zinc had concentrations in excess of the ESVs
(Table F-2). The maximum concentration of lead exceeded twice the Base background but
was within the background range for surface soils at MCB CamLej and is considered to be
representative of background.

Arsenic and zinc concentrations exceeded the ESVs with respective maximum-based HQs of
1.38 and 1.07. Because the frequency and magnitude of exceedance was low for both
analytes, risk is considered low. Consequently, inorganics are not expected to pose a
significant risk to ecological receptors.

Groundwater

Of the total inorganics, three detected constituents had concentrations in excess of the
selected ESVs including copper, lead, and zinc (Table F-3). While the maximum
concentrations of each analyte exceeded twice the mean background, these concentrations
were within the background range for groundwater at MCB CamLej and are considered to
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be representative of background. Consequently, none of these constituents are expected to
pose a significant risk.

Of the dissolved inorganics, copper and zinc were the only analytes with a maximum
concentration greater than the ESV. The maximum concentrations, however, were within
the respective background ranges for shallow groundwater. Consequently, dissolved
inorganics are not expected to pose a significant risk to ecological receptors.

7.3.2 IR Site 15
Surface Soil

Seven detected organic constituents and nine inorganic constituents had concentrations in
excess of ESVs (Table F-4). Of these organics, all analytes, with the exception of chloroform
and Aroclor-1254, had low frequencies and/or magnitudes of exceedance. While chloroform
had an HQ of 5.2, it is a common lab contaminant (California Department of Toxic
Substances Control [CDTSC], 2006) and only a limited number of VOCs were detected.
Aroclor-1254 had a low frequency of detection (1/15) but had an elevated HQ of 18.

Of the inorganics, aluminum, antimony, iron, and vanadium exceeded twice the Base
background; however, the concentrations were within the respective background ranges.
Cadmium, copper, lead (based on the Region 4 ESV), and zinc were all found to have low
frequencies of detection and/or magnitudes of exceedance and risk from these analytes is
considered low. Mercury had a maximum-based HQ of 5.1 and a mean-based HQ of less
than 1.0.

While ecological risks are generally low for inorganic analytes, the majority of predicted risk
is from one sample location (IR15-SS01). This sample location is co-located with the
maximum Aroclor-1254 detection. Because this area is not well characterized, additional
investigation to delineate the nature and extent of inorganics and PCBs in this area is
recommended.

Subsurface Soil

Of the detected constituents, 3 pesticides (4, 4'-DDD, 4, 4'-DDE, and 4, 4-DDT) and

12 inorganics had concentrations in excess of the ESVs (Table F-5). The pesticides were all
elevated in IR15-5B10 and had HQs ranging from 2.19 to 8.54. Because sampling in this area
is limited and HQs were elevated, additional investigation is recommended to evaluate
these pesticides (particularly, 4,4’-DDE, and 4,4’-DDT).

Of the inorganics, aluminum and vanadium had maximum concentrations that were
consistent with MCB CamLej background levels and are not considered to pose a significant
risk to ecological receptors. Cadmium, chromium, copper, manganese, and thallium all had
low frequencies and/or magnitudes of exceedances. Additionally, the majority of these
analytes had mean-based HQs less than 1.0. Antimony, iron, lead, and zinc all had
maximum-based HQs and mean-based HQs above 1.0. Although inorganics in subsurface
soil are not expected to pose significant risks to ecological receptors, additional investigation
is recommended for inorganics in subsurface soils at Site 15. It should also be noted that the
majority of subsurface contamination is collocated with surface contamination found in
IR15-SS01.
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Groundwater

Of the detected inorganics in groundwater, only copper and nickel, had concentrations in
excess of the selected ESVs (Table F-6). However, while both analytes exceed twice the Base
background, they are both within the respective background range based on total and
dissolved concentrations. Consequently, neither of these constituents is expected to pose a
significant risk.

7.3.3 IR Site 17
Surface Soil

Six detected constituents had concentrations in excess of ESVs including one organic
(chloroform) and five inorganics (aluminum, iron, lead, selenium, and vanadium)
(Table F-7). While chloroform had an elevated HQ, it is a common lab contaminant
(CDTSC, 2006) and was the only VOC detected in excess of the ESV.

The maximum concentrations of all five inorganics were twice the Base background but
were within the respective background ranges for surface soils at MCB CamLej and are
considered to be representative of background.

Subsurface Soil

Of the detected constituents, only one organic (chloroform) and seven inorganics had
concentrations in excess of the ESVs (Table F-8). Aluminum had a maximum concentration
(20,000 mg/kg) that was greater than the background range (260 to 16,800 mg/kg) and a
maximum- and mean-based HQ above 1.0. Antimony had a low magnitude of exceedance
and was greater than the ESV in only one of five samples. Chromium, lead, and selenium
had maximum-based HQs greater than 1.0, but mean-based HQs less than 1.0. Additionally,
these analytes each had a low magnitude of exceedance based on the maximum detection
and lead had a maximum-based HQ of less than 1.0 when using the Region 4 screening
value of 50 mg/kg. Iron and vanadium both had maximum- and mean-based HQs greater
than 1.0. While aluminum, iron, and vanadium all had elevated HQs, these analytes are not
thought to be the result of site-related activities because Site 17 was a surface dumping site.
Surface soils at this site are not significantly affected and it is unlikely that inorganics in
subsurface soils would be elevated as a result of surface disposal. Additionally, the area was
a disposal site for concrete debris and is unlikely to have contributed to metals
contamination in soils.

Groundwater

Of the detected inorganics in groundwater, only copper and nickel, had concentrations in
excess of the selected ESVs (Table F-9). However, while both analytes exceed twice the Base
background, they are both within the respective background range based on total and
dissolved concentrations. Consequently, neither of these constituents is expected to pose a
significant risk.

7.3.4 IR Site 85
Surface Soil

Fifteen detected constituents had concentrations in excess of ESVs, including 4 organics
(bis[2-ethylhexyl]phthalate; 4,4’-DDE; 4,4’-DDT, and Aroclor-1254) and 11 inorganics
(Table F-10). Of these, the organic analytes were found to have a low frequency of
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occurrence and/or magnitude of exceedance and mean HQs less than 1.0. Additionally,
phthalates are known to be common laboratory contaminants (CDTSC, 2006).

Of the inorganics, the maximum concentrations of aluminum, iron, and vanadium exceeded
twice the mean background but were within the background range for surface soils at MCB
CamlLej and are considered to be representative of background. The remaining inorganics
(antimony, cadmium, copper, lead, manganese, mercury, thallium, and zinc) had high
magnitudes of exceedance and were well outside the respective background ranges.
Consequently, these inorganics are considered to pose potential risk to ecological receptors
and additional evaluation is recommended.

Subsurface Soil

Of the detected constituents, two organics (chloroform and 4,4’-DDE) and five inorganics
(aluminum, iron, mercury, vanadium, and zinc) had concentrations in excess of the ESVs
(Table F-11). Both organic analytes had a low magnitude of exceedance and a mean-based
HQ less than 1.0. Additionally, chloroform is known to be a common laboratory
contaminant (CDTSC, 2006).

For inorganics, the iron and vanadium maximum concentrations were consistent with MCB
CamlLej background levels and are not considered to pose a significant risk to ecological
receptors. The maximum concentration of aluminum exceeded twice the Base background
but was within the background range for subsurface soils at MCB CamLej and is considered
to be representative of background. Mercury and zinc both had a low magnitude of
exceedance (maximum-based HQs less than 2.0) and mean HQs less than 1.0. Additionally,
the maximum mercury concentration (0.17 mg/kg) only slightly exceeds the maximum
background value (0.16 mg/kg). Consequently, an ecological risk from analytes in
subsurface soil is considered negligible.

Groundwater

Six detected constituents had concentrations in excess of the selected ESVs, including
4,4’-DDD, copper, lead, nickel, silver, and zinc (Table F-12). The magnitude of exceedance
for 4, 4-DDD was low and it was detected in only 1 of 9 samples. It is unlikely that
concentrations of pesticides in groundwater are related to battery disposal that occurred at
the site but rather the result of application of pesticides at the Base.

The maximum concentration of zinc is within the MCB CamlLej background range for
groundwater. While total concentrations of lead, silver, and zinc were above background,
they were consistent with background based on dissolved data. Additionally, while copper
(total and dissolved) and nickel (total and dissolved) concentrations in groundwater were
above respective background ranges, concentrations in subsurface soils at the site were
consistent with background, suggesting that elevated concentrations of inorganics in
groundwater are not site-related. Consequently, none of these constituents are expected to
pose a significant risk.

7.4 Supplemental Evaluation

This section addresses constituents that were detected but did not have ESVs based on the
selection hierarchy discussed above. Supplemental values were selected as available from
Update to Guidance for Conducting Ecological Risk Assessments at Remediation Sites in Texas
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(Texas Commission of Environmental Quality, 2006), screening quick reference tables
(Buchman, 2008), and other publications, as needed. These comparisons are discussed along
with other lines of evidences, such as frequency of detection and relationship to the range of
background concentrations. It should be noted that supplemental ESVs were not needed for
the former range fans and these areas are not discussed in this section.

741 IR Site 15
Surface Soil

In surface soil, 2-butanone, acetone, and methyl acetate were the only detected organic
constituents lacking an ESV. Inorganic analytes lacking ESVs were all macronutrients which
are not considered to be COPCs. The maximum concentrations of 2-butanone and acetone
were less than the supplemental ESVs. These analytes are not expected to pose a significant
risk to ecological receptors. A supplemental ESV was not available for methyl acetate.

Subsurface Soil

In subsurface soil, 2-butanone, 2-hexanone, 4-methyl 2-pentanone, acetone, carbon disulfide,
and methyl acetate were the only detected organic constituents lacking an ESV. Inorganic
analytes lacking ESVs were all macronutrients, which are not considered to be COPCs.
Supplemental ESVs were available for all analytes except methyl acetate, and the maximum
concentrations of these analytes were less than the supplemental ESVs.

Groundwater

In groundwater, isopropylbenzene and styrene were detected but lacked ESVs. The
concentrations for these two constituents were below supplemental ESVs, and the risk to
ecological receptors is considered negligible. While ESVs were lacking for several inorganic
constituents, these constituents were considered to be (1) consistent with background, (2)
within the respective background range, or (3) a macronutrient. Consequently, none of
these constituents are considered to pose significant risk.

7.4.2 IR Site 17
Surface Soil

In surface soil, 2-butanone, acetone, chloromethane, and methyl acetate were the only
detected organic constituents lacking an ESV. Inorganic analytes lacking ESVs were all
macronutrients, which are not considered to be COPCs. The maximum concentrations of
2-butanone, acetone, and chloromethane were less than the supplemental ESVs. These
analytes are not expected to pose a significant risk to ecological receptors. A supplemental
ESV was not available for methyl acetate.

Subsurface Soil

In subsurface soil, 1,2-dibromo-3-chloropropane, 2-butanone, acetone, and methyl acetate
were the only detected organic constituents lacking an ESV. Inorganic analytes lacking ESVs
were all macronutrients, which are not considered to be COPCs. The maximum
concentrations of 2-butanone and acetone were less than the supplemental ESVs. These
analytes are not expected to pose a significant risk to ecological receptors. Supplemental
ESVs were not available for methyl acetate and 1,2-dibromo-3-chloropropane.
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Groundwater

In groundwater, caprolactam and several inorganics were detected but lacked ESVs. A
supplemental ESV was not available for caprolactam. While ESVs were lacking for several
inorganic constituents, these constituents were considered to be (1) consistent with
background, (2) within the respective background range, or (3) a macronutrient.
Consequently, none of these constituents are considered to pose significant risk.

7.4.3 IR Site 85
Surface Soil

In surface soil, 2-butanone, acetone, and methyl acetate were the only detected organic
constituents lacking an ESV. Inorganic analytes lacking ESVs were all macronutrients,
which are not considered to be COPCs. The maximum concentrations of 2-butanone and
acetone were less than the supplemental ESVs. These analytes are not expected to pose a
significant risk to ecological receptors. A supplemental ESV was not available for methyl
acetate.

Subsurface Soil

In subsurface soil, 1,2-dibromo-3-chloropropane, 2-butanone, 4-methyl 2-pentanone,
acetone, isopropylbenzene, and methyl acetate were the only detected organic constituents
lacking ESVs. Inorganic analytes lacking ESVs were all macronutrients, which are not
considered to be COPCs. Supplemental ESVs were available for all analytes except
isopropylbenzene and methyl acetate. The maximum concentrations of analytes with
supplemental ESVs were less than the supplemental ESVs. These analytes are not expected
to pose a significant risk to ecological receptors.

Groundwater

In groundwater, ESVs were lacking for several detected inorganic constituents; however,
these constituents were considered to be (1) consistent with background, (2) within the
respective background range, or (3) a macronutrient. Consequently, none of these
constituents are considered to pose significant risk.

7.5 Summary

Potential ecological risks at UXO-20 and Site 17 are considered to be low, and the resulting
risk to ecological receptors is considered insignificant. Additional investigation of these
sites is not recommended.

At Site 15, Aroclor-1254 and mercury in surface soil and 4,4’-DDE, 4,4’-DDT, antimony, lead,
and zinc in subsurface soil were detected at elevated concentrations in one area (IR15-SS01).
Because this area is not well characterized, additional investigation to delineate the nature
and extent of inorganics, pesticides, and PCBs is recommended. Although inorganics in
subsurface soil are not expected to pose significant risks to ecological receptors, further
evaluation of inorganics in subsurface soil is recommended.

At Site 85, antimony, cadmium, copper, lead, manganese, mercury, thallium, and zinc in
surface soil had high magnitudes of exceedance and were well outside the respective
background ranges. Consequently, these inorganics are considered to pose potential risk to
ecological receptors and additional evaluation is recommended.
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SECTION 8

Conclusions and Recommendations

This section presents the conclusions and recommendations based on the results of the
investigative activities conducted during this PA/SI.

8.1 Conclusions

8.1.1 UXO-20
Surface and Subsurface Soil

Arsenic was the most prevalent metal detected in surface and subsurface soils across
UXO-20, with concentrations exceeding regulatory criteria and twice the Base background
concentration. No other analyzed metals were detected at concentrations exceeding
regulatory screening criteria and twice the Base background.

Groundwater

Two metals, arsenic and lead, were detected at concentrations exceeding regulatory
screening criteria and twice the Base background in groundwater samples collected at
UXO-20.

HHRS and ERS

Initially, arsenic in groundwater was identified as a COPC in the HHRS. However, arsenic
was detected in only 12 of 37 groundwater samples. Additionally, arsenic exceeded twice
the mean background concentration (5.77 ug/L) in only 2 of 37 samples (9.4] ng/L and

6.1] ng/L). This suggests that the detected concentrations of arsenic in soil from UXO-20
likely associated with naturally occurring levels and not a result of former small arms range
activities. Therefore, arsenic was eliminated as a COPC in the HHRS.

Based on the evaluation of available soil and groundwater data, results of the human health
and ecological risk-based screenings indicate that exposure to soil and groundwater within
UXO-20 would not result in any potentially unacceptable risks to human health or
ecological receptors.

8.1.2 IR Site 15
Surface Soil

VOCs or SVOCs were not detected at concentrations exceeding regulatory criteria in surface
soil samples collected at Site 15. One PCB, aroclor-1254, was detected above regulatory
criteria at one surface soil sample location. One pesticide, dieldrin, was detected above
regulatory criteria at two surface soil sample locations. Four metals were detected at
concentrations exceeding regulatory criteria and twice the Base background in surface soil
samples at IR 15, including aluminum, arsenic, chromium, and iron.
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Subsurface Soil

VOCs, SVOCs, or PCBs were not detected at concentrations exceeding regulatory criteria in
subsurface soil samples collected at Site 15. One pesticide, dieldrin, was detected above
regulatory criteria at one subsurface soil sample location. Five metals were detected at
concentrations exceeding regulatory criteria and twice the Base background in subsurface
soil samples, including arsenic, chromium, iron, lead, and manganese.

Groundwater

VOCs, SVOCs, OCPs, or PCBs were not detected at concentrations exceeding regulatory
criteria in groundwater samples collected at Site 15. Three metals were detected at
concentrations exceeding regulatory criteria and twice the Base background in groundwater
samples, including, chromium, iron, and manganese. Two dissolved metals, iron and
manganese, were detected at concentrations exceeding regulatory criteria and twice the Base
background.

Test Pits

Eight test pits (IR15-TP01 through IR15-TP08) were excavated to depths ranging from 2 to
7 ft bgs to assess the boundaries of the former disposal area (Figure 4-6). Based on the
observations made during the test pit excavations, the boundaries of the former disposal
area appear to have been adequately delineated.

HHRS and ERS

Based on the analytical data for surface and subsurface soil samples collected at Site 15,
constituents detected do not present an unacceptable risk to human health. However,
chromium was identified as a COPC in groundwater. Exposure to groundwater at Site 15
may present an unacceptable risk to human health and further assessment is recommended.

Based on the analytical data collected from Site 15, exposure to PCBs and metals in surface
soil and pesticides in subsurface soils present a potentially unacceptable risk to ecological
receptors and further assessment is recommended. No unacceptable risks to ecological
receptors were identified in groundwater at Site 15.

8.1.3 IR Site 17
Surface Soil

VOCs, SVOCs, OCPs, or PCBs were not detected at concentrations exceeding regulatory
criteria in surface soil samples collected at Site 17. Three metals were detected at
concentrations exceeding both twice the Base background and regulatory criteria in surface
soil samples, including arsenic, chromium, and iron.

Subsurface Soil

One VOC, 1,2-dibromo-3-chloropropane, was detected above regulatory criteria in one
subsurface soil sample location at Site 17. No SVOCs, OCPs, or PCBs were detected above
regulatory criteria in the subsurface soil samples. Four metals (aluminum, arsenic,
chromium, and iron) were detected at concentrations exceeding regulatory criteria and
twice the Base background in subsurface soil samples.
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Groundwater

One VOC, chloroform was detected at a concentration exceeding regulatory criteria in the
groundwater samples collected at Site 17. No SVOCs, OCPs, or PCBs were detected in the
groundwater samples at concentrations exceeding regulatory criteria. No metals were
detected in the groundwater samples at concentrations exceeding both Base background
and regulatory criteria.

HHRS and ERS

Based on the evaluation of available soil and groundwater data, results of the human health
and ecological risk-based screenings indicate that exposure to soil and groundwater within

Site 17 would not result in any potentially unacceptable risks to human health or ecological

receptors.

8.1.4 IR Site 85
Surface Soil

No VOCs, SVOCs, or PCBs were detected at concentrations exceeding regulatory criteria in
surface soil samples collected at Site 85. One pesticide, dieldrin, was detected above
regulatory criteria at two surface soil sample locations. Ten metals (antimony, arsenic,
cadmium, chromium, iron, lead, manganese, mercury, thallium, and zinc) were detected at
concentrations exceeding regulatory criteria and twice the Base background in surface soil
samples.

Subsurface Soil

One VOC, 1,2-dibromo-3-chloropropane, was detected above regulatory criteria in one
subsurface soil sample location at Site 85. No SVOC:s, pesticides, or PCBs were detected
above regulatory criteria in the subsurface soil samples. Two metals (aluminum and
arsenic) were detected at concentrations exceeding regulatory criteria and Base background
in subsurface soil samples.

Groundwater

One VOC, methylene chloride, was detected in the groundwater samples collected are IR 85.
No SVOCs, pesticides, or PCBs were detected in the groundwater samples at concentrations
exceeding regulatory criteria. Three metals (aluminum, iron, and chromium) were detected
in the groundwater samples collected at IR 85 at concentrations exceeding both Base
background and regulatory criteria in the groundwater samples.

Batteries

Lead and mercury were detected in the battery sample at concentrations exceeding the EPA
maximum toxicity values. The batteries observed at Site 85 were removed during the test pit
excavations.

HHRS and ERS

Based on the analytical data collected at Site 85, exposure to groundwater may present an
unacceptable risk to human health from chromium, based on the screening value for
hexavalent chromium. Unacceptable human health risks were not identified for surface and
subsurface soils.
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Based on surface soil samples collected at Site 85, exposure to metals presents a potentially
unacceptable risk to ecological receptors. Unacceptable risks to populations of ecological
receptors were not identified from subsurface soil and groundwater.

8.2 Summary

Based on the analytical results for surface soil, subsurface soil, and groundwater samples
collected from UXO-20 and the former IR Sites and the HRS and ERS summarized above,
the following conclusions are made:

¢ No risks to human health or ecological receptors were identified at Site 17.

e No risks to human health or ecological receptors were identified at UXO-20 and no small
arms-related items associated with the former ranges were found during the field
investigation. The absence of contamination at UXO-20 suggests that it is unlikely that
water bodies, including the New River, would be impacted as a result of the former
small arms range activities.

e The presence of chromium in groundwater poses a potentially unacceptable risk to
human health based on potable use of groundwater in the vicinity of Sites 15 and 85.

e The presence of metals, pesticides, and PCBs in soil poses a potentially unacceptable risk
to ecological receptors in the vicinity of Site 15.

e The presence of metals in soil poses a potentially unacceptable risk to ecological
receptors in the vicinity of Site 85.

e Debris remains in place within the boundaries of the Site 15 former disposal area and
batteries may be present in the Site 85 vicinity.

8.3 Recommendations

Based on the conclusions summarized above, the following recommendations are made:

e Closeout and removal of UXO-20 from the MMRP based on the lack of contamination
resulting from former small arms range activities.

e Collection of additional soil and groundwater samples from Site 15 and Site 85 based on
the potentially unacceptable risks to human and ecological receptors. The additional
investigations planned and presence of debris at Sites 15 and 85 should be considered
during MILCON planning in these areas.

8-4 ES080210002430WDC



SECTION 9

References

AH Environmental Consultants. 2002. Wellhead Protection Plan - 2002 Update, Marine Corps
Base Camp Lejeune, North Carolina.

Baker Environmental (Baker). 2002. Phase II — SWMU Confirmatory Sampling Report, MCB
Camp Lejeune, North Carolina. April.

Baker. 2001. Final Base Background Soil Study Report, Marine Corps Base Camp Lejeune, North
Carolina. April 25.

Baker. 2001. Phase I — SWMU Confirmatory Sampling Report, MCB Camp Lejeune, North
Carolina. November.

Baker. 1999. Final Engineering Evaluation/Cost Analysis, Site 85, the Camp Johnson Battery
Dump, Marine Corps Base Camp Lejeune, Jacksonville, North Carolina. September 10.

Baker. 1998. Final Pre-Remedial Investigation Screening Study, Sites 12, 68, 75, 76, 84, 85, and 87,
Marine Corps Base Camp Lejeune, North Carolina. November 24.

Buchman, M.F. 2008. NOAA Screening Quick Reference Tables, NOAA OR&R Report 08-1,
Seattle, WA, Office of Response and Restoration Division, National Oceanic and
Atmospheric Administration, 34 pages.

California Department of Toxic Substances Control (CDTSC). 2006. Environmental
Chemistry Laboratory (ECL) User’s Manual Section No.: Appendix C Revision no.: 14 Date:
July 27, 2006.

Cardinell, A. P, S. A. Berg, and O. B. Lloyd, Jr. 1993. Hydrogeologic Framework of U.S. Marine
Corps Base at Camp Lejeune, North Carolina. Water Resources Investigations Report 93-4049.
U.S. Geological Survey.

CH2M HILL/Baker Environmental. 2005a. Final SWMU 46 RCRA Facility Investigation
Report, Marine Corps Base Camp Lejeune, North Carolina. August.

CH2M HILL/Baker. 2005b. Final No Further Action Decision Document, Site 85, Marine Corps
Base Camp Lejeune, Jacksonville, North Carolina. May.

CH2M HILL. 2009. Site Specific Work Plan Addendum for Focused Preliminary Assessment/Site
Inspection, Camp Johnson MILCON Area, Marine Corps Base Camp Lejeune, North Carolina. June.

CH2M HILL. 2008a. MCB Camp Lejeune Munitions Response Program Master Project Plans,
Marine Corps Base Camp Lejeune, North Carolina. May.

CH2M HILL, 2008b. Master Project Plans, Marine Corps Base Camp Lejeune, Jacksonville, North
Carolina. June.

CH2M HILL. 2006. Site Reconnaissance and Soil Sampling Activities; SWMU 46 (Montford Point
Dump Site), Marine Corps Base Camp Lejeune, Jacksonville, North Carolina. September.

ES080210002430WDC 9-1



FOCUSED PRELIMINARY ASSESSMENT/SITE INSPECTION CAMP JOHNSON MILCON AREA AND MILITARY MUNITIONS RESPONSE PROGRAM UX0-20

Environmental Safety and Design. 1996. RCRA Facility Assessment Report for Marine Corps
Base Camp Lejeune, North Carolina. July

United States Environmental Protection Agency (EPA). 2000. Supplemental Guidance to
RAGS: Region 4 Bulletins, Human Health Risk Assessment Bulletins. May.

EPA. 2001. Region 4 Recommended Ecological Screening Values.
http:/ /www.epa.gov/region04 /waste/ots/ecolbul.htm.

EPA. 2004. National Functional Guidelines for Inorganic Data Review EPA, October 2004.

EPA. 2008. National Functional Guidelines for Superfund for Organic Methods Data Review. June
2008.

EPA. 2009a. ProUCL Version 4.00.04 User Guide. Draft. EPA/600/R-07/038. February.

EPA. 2009b. Ecological Soil Screening Levels. http:/ /www.epa.gov/ecotox/ecossl/

EPA. 2009c. National Recommended Water Quality Criteria. Originally published May
2005. Website version updated in 2009. http://epa.gov/waterscience/criteria/wqctable/

EPA. 2009d. 2009 Edition of the Drinking Water Standards and Health Advisories U.S.
Environmental Protection Agency. Office of Water. EPA 816-F-09-004.

EPA. 20010. Regional Screening Levels. May.

Fendorf, S.E., and R.J. Zasoski. 1992. Chromium (III) Oxidation by -MnO2. 1.
Characterization. Environ. Sci. Technol. 26: 79-85.

Harned, D. et al. 1989. Assessment of Hydrologic and Hydrogeologic Data at Camp Lejeune Marine
Corps Base, North Carolina. U.S. Geological Survey Water-Resources Investigation Report 89-
4096, 64p.

Heath, R. 1989. Basic Groundwater Hydrology. U.S. Geological Survey WSP 2220.

Milacic, R., and J. Stupar. 1995. Fractionation and Oxidation of Chromium in Tannery Waste
and Sewage Sludge-Amended Soils. Environ. Sci. Technol. 29: 486-493.

Navy. 2000. Overview of Screening, Risk Ratio, and Toxicological Evaluation. Procedures for
Northern Division Human Health Risk Assessments. May.

North Carolina Department of Environment and Natural Resources (NC DENR), 2010.
Division of Waste Management, Inactive Hazardous Sites Program, Soil Remediation Goals,

lanuarg.

OHM Remediation Services Corps (OHM). 2000. Final Closeout Report for Remediation of
Site 85, The Camp Johnson Battery Dump, Marine Corps Base Camp Lejeune, Jacksonville, North
Carolina. December.

Richardson, Duane. 2008a. Personal Communication with Duane Richardson, Camp
Lejeune Range Safety Officer. September 3.

Richardson, Duane. 2008b. Personal Communication with Duane Richardson, Camp
Lejeune Range Safety Officer. November 13.

9-2 ES080210002430WDC


http://www.epa.gov/region04/waste/ots/ecolbul.htm�
http://www.epa.gov/ecotox/ecossl/�
http://epa.gov/waterscience/criteria/wqctable/�

SECTION 9—REFERENCES

Shaw Environmental (Shaw). 2007. Final Interim Remedial Measure Implementation Report for
SWMU 46, MCB Camp Lejeune, North Caroline. September.

Texas Council of Environmental Quality. 2006. Update to Guidance for Conducting Ecological
Risk Assessments at Remediation Sites In Texas, RG-263 (Revised). Remediation

Thiboutot, S.; Ampleman, G.; Hewitt, A. D. 2002. Technical Report ERDC/CRREL TR-02-1,
Division. January. Guide for Characterization of Sites Contaminated with Energetic Materials. US
Army Corps of Engineers, Engineer Research and Development Center. February.

Water and Air Research Inc. 1983. Initial Assessment Study for MCB Camp Lejeune, North
Carolina.

Weatherreports.com. Accessed August 2010

Weaver, R M., and M.F. Hochella. 2003. The reactivity of seven Mn-oxides with Cr3+aq: A
comparative analysis of a complex, environmentally important redox reaction. Amer.
Mineralogist 88:2016-2027

Whitehead, D.C. 2000. Macronutrient cations: potassium, sodium, calcium, and
magnesium in Nutrient Elements in Grassland: Soil-Plant-Animal Relationships. University
Press, Cambridge.

ES080210002430WDC 93



Appendix A
Archival Records Search Report




Archival Records Search Report
Camp Johnson Construction Area

Marine Corps Base Camp Lejeune
Jacksonville, North Carolina

Task Order 011
January 2009

Prepared for

Department of the Navy
Naval Facilities Engineering Command
Atlantic

Under the

Multi-Media
Contract N62470-07-D-0501

Prepared by

@ cHzZMHILL

Charlotte, North Carolina



Contents

Acronyms and Abbreviations . dii
1 Introduction, Purpose, and SCOPe........ciinririnrireniinnisinnisisiinsinssessessssssessssessesssseseans A-1
2 Site INfOrmMatioN ...ttt bsas st ss s s sas s benes A-3
2.1 Facility Information ..........cccccciviiiiiiiniiiiiiiic e A-3
21.1 Climate and Meteorology ... A-3
21.2 Topography, Geology, and Hydrology ...........ccccceceviiniiiiniiiinininne, A-3
2.2 Ownership and Operational HiStory ...........cccccoviiiiiiiiniiiciice A-4
221 Camp Lejeune Ownership History ..., A-4
2.2.2  Camp Johnson Operational History..........cccccceoiviiiiinniiiiniiciine, A-5
3 REEIENCES ..ttt bbb s bbb bbb bbb A-9
Figures
A-1  Former Ranges and IR Site Boundaries

A-2  Existing Conditions Map - 1945
A-3  Existing Conditions Map - 1953
A-4  Historical Aerial - 1962

A-5  Existing Conditions Map - 1964
A-6  Existing Conditions Map - 1979
A-7  Historical Aerial - 1989

A-8  Existing Conditions - 2008

A-9  Range Overlay Map - 1946
A-10 Range Overlay Map - 1951, 1953, 1954
Attachments

1 Resource Review Summary

2 Property Map for Area A - 1941

3

Small Arms Ammunition Data Sheets



Acronyms and Abbreviations

ASR
BAR

CERCLA
CTO
CsI

°F

EE/CA
EPA

ft

IR
IRM

MC
MCCSSS
MCB
MEC
MILCON
MOS
MRP

msl

NARA
NAVFAC
NCGWQS
NC Hwy
NFA DD

PA
PCB
PRG

RCRA
RFA
RFI

RI

SI

SSL
SVOC
SWMU

Archives Search Report
Browning automatic rifle

Comprehensive Environmental Response, Compensation, and Liability Act
Contract Task Order
Confirmatory Site Investigation

degrees Fahrenheit

Engineering Evaluation/Cost Analysis
United States Environmental Protection Agency

feet

Installation Restoration
Interim Remedial Measures

munitions constituents

Marine Corps Combat Service Support Schools
Marine Corps Base

munitions and explosives of concern

military construction

military occupation skills

Munitions Response Program

mean sea level

National Archives and Records Administration
Naval Facilities Engineering Command

North Carolina Groundwater Quality Standards
North Carolina Highway

No Further Action Decision Document

Preliminary Assessment
polychlorinated biphenyl
preliminary remediation goal

Resource Conservation and Recovery Act of 1976
RCRA Facility Assessment

RCRA Facility Investigation

Remedial Investigation

Site Inspection

Soil Screening Level
semivolatile organic compound
Solid Waste Management Unit

A-iii



ARCHIVAL RESEARCH REPORT FOR THE EXPANDED SITE INVESTIGATION

TCRA time critical removal action

[SE United States

USACE United States Army Corps of Engineers
UXO unexploded ordnance

VOC volatile organic compound

WWII World War II

A-iv



SECTION 1

Introduction, Purpose, and Scope

The United States Marine Corps and the Naval Facilities Engineering Command (NAVFACQC)
are conducting an investigation of former ranges and Installation Restoration (IR) sites
within the boundaries of a proposed military construction (MILCON) project in the area
known as Camp Johnson at Marine Corps Base (MCB) Camp. The proposed MILCON area
encompasses approximately 240 acres within Camp Johnson (Figure A-1). A munitions
response program (MRP) Preliminary Assessment (PA)/Site Inspection (SI) is being
conducted on a 35-acre area within the MILCON area within former range boundaries as
shown in Figure 1-1 in the Site Specific Work Plan Addendum Preliminary Assessment/Site
Inspection Camp Johnson MILCON Area (CH2M HILL, 2009).

The results of the PA/SI will determine if any impacts to soil and groundwater have
occurred at Camp Johnson due to past range activities. To support site investigation efforts,
this archival records search report has been prepared to provide a narrative of the historical
activities at Camp Johnson that may have resulted in environmental contamination with
munitions and explosives of concern (MEC) or munitions constituents (MC).

The archival records search is an investigative review of existing information about the site
and its surrounding area, with an emphasis on obtaining information from personnel and
historical resources that might indicate a potentially hazardous release to the environment.
The scope of this report includes:

e Areview of existing information about the site (including MCB Camp Lejeune maps,
drawings, and reports, and interviews with MCB Camp Lejeune personnel)

e (Collection of additional information about the site

A complete listing of resources identified and investigated for this report is provided in
Attachment 1. Attachment 1 also includes details concerning the reviews of the historical
information from the Marine Corps Library at Quantico, National Archives and Records
Administration (NARA) map and text files, and MCB Camp Lejeune base files.
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SECTION 2

Site Information

2.1 Facility Information

MCB Camp Lejeune is located on the Atlantic coast in Jacksonville, North Carolina. The city
of Jacksonville in Onslow County is the principal support community for the base. MCB
Camp Lejeune occupies 153,000 acres including more than 450 miles of roads,
approximately 6,800 buildings and facilities, and 14 miles of beach on the Atlantic Ocean for
amphibious training. Approximately 14,000 acres of land have been developed for
administrative, maintenance, logistics, and personnel support facilities. Originally
established in 1941, the base is home to several tenant commands including II Marine
Expeditionary Force, 2nd Marine Division, and 2nd Marine Logistics Group, two Navy
commands, one Coast Guard command, and several Marine Corps formal schools. MCB
Camp Lejeune supports a total population of approximately 150,000 people, including
active-duty military and dependents, retirees, and civilian employees (Global Security,
2008).

2.1.1 Climate and Meteorology

The climate at MCB Camp Lejeune is characterized by mild winters and hot humid
summers. Winters are usually short and mild with occasional and short-duration cold
periods. Summers are long, hot, and humid. Average annual net precipitation is
approximately 50 inches. Ambient air temperatures generally range from 33 to 53 degrees
Fahrenheit (°F) in the winter months, and 71°F to 88°F during the summer months. Winds
are generally south-southwesterly in the summer, and north-northwesterly in the winter
(Water and Air Research, 1983). The hurricane season in the area surrounding MCB Camp
Lejeune begins on June 1 and continues through November 30. Storms of nontropical
origins such as frontal passages, local thunderstorms, and tornadoes are more frequent and
can occur year-round.

2.1.2 Topography, Geology, and Hydrology

The land surface at MCB Camp Lejeune has been alternately exposed and submerged over
time by water and marine deposits from an ancient inland sea. These deposits were laid
down to form the weakly dissected alluvial plane. The deposits are mostly sands layered
with clay and marine shells. Elevations range from sea level at the waterways to 72 feet (ft)
above mean sea level (msl) between the New River and United States (U.S.) Route 17. MCB
Camp Lejeune consists of both broad, level flatlands and gently rolling hills.

Southeastern North Carolina and MCB Camp Lejeune are within the Tidewater region of
the Atlantic Coastal Plain Physiographic Province. The Tidewater region is generally
swampy and of low relief, with elevations averaging about 20 ft above msl. The MCB Camp
Lejeune area is underlain by an eastward thickening sediment wedge of marine and
nonmarine origins ranging in age from early Cretaceous to Holocene. The eastward
thickening wedge of sediment begins at the western boundary of Atlantic Coastal Plain
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physiographic province, known as the Fall Line, and dips southeastward towards the coast.
Along the coastline, several thousands of feet of interlayered, unconsolidated sediment are
present consisting of gravel, sand, silt, clay deposits, calcareous clays, shell beds, sandstone,
and limestone that were deposited over pre-Cretaceous crystalline basement rock. These
sediment units are often distinguished by minor amounts of detrital carbonate shells and
secondary minerals such as glauconite, siderite, and chlorite (Cardinell, Berg, and Lloyd,
1993).

Fluctuations in sea level on a subsiding continental margin in marine and near-shore
environments are believed to have controlled Historical Coastal Plain sedimentation and
deposition (Winner and Coble, 1989). Confining units associated with specific aquifers
within the Coastal Plain region are composed of less-permeable beds of clay and silt. Within
the MCB Camp Lejeune area, approximately 1,500 ft of a sedimentary sequence overlie the
crystalline basement rock. This sedimentary sequence composes seven aquifers and their
associated confining units including the Surficial, Castle Hayne, Beaufort, Peedee, Black
Creek, and Upper and Lower Cape Fear aquifers (Cardinell, Berg, and Lloyd, 1993).

Interstream areas generally provide the recharge of aquifers within the Coastal Plain region.
Recharge to the aquifers has been estimated to have a yearly range of 5 to 21 inches of
rainfall (Heath, 1989). In general, natural discharge of groundwater from the Coastal Plain
aquifer system is into streams, swamps, and lakes. Evapotranspiration from the soil zone
and upward leakage through confining units into streams, estuaries, swamps, and even the
ocean also contribute to groundwater discharge. The New River estuary serves as the
principal discharge area for groundwater from the Castle Hayne aquifer within the vicinity
of MCB Camp Lejeune (Harned, Lloyd, and Treece, 1989).

2.2 Ownership and Operational History

2.2.1 Camp Lejeune Ownership History

The history of the land now occupied by Camp Lejeune is documented primarily through
land records and maps. Following the start of World War II (WW II), the War Department
began purchasing tracts of land in 1941 from local residents to meet the need for an East
Coast amphibious training facility. Prior to occupation by the Marine Corps, the land had
been occupied by white and African-American communities and farms since the Colonial
era. The land contained plantation houses, cabins, farm buildings, tobacco barns, stores, and
various cemeteries (Global Security Website, 2008).

The initial land transferred to the government was acquired in 14 different transactions
between April and October 1941 and totaled 173.8 square miles or 111,155 acres, of which
there were 85,155 land acres and about 26,000 acres under water (Loftfield, 1981; Louis
Berger Group, 2002). The individual tracts of land were grouped into various “areas” for
consolidation. The facility was initially referred to as the Marine Barracks New River, which
was changed to MCB Camp Lejeune in 1942 (Global Security Website, 2008).

The Camp Johnson MILCON area is located within Area A, which is bounded to the north
and northeast by North Carolina Highway 24 (NC Hwy 24), to the south and southeast by
Northeast Creek, and to the west by New River. Area A consists of 65 tracts of land acquired
by the government in 1941 by area landowners. The Camp Johnson MILCON area overlaps
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two full parcels (A38 and A47) and partially overlaps four parcels (A14, A32, A41, and A44)
as shown in the 1941 Property Map for Area A (Bureau of Yards and Docks, 1941) supplied
as Attachment 2.

2.2.2 Camp Johnson Operational History

The Camp Johnson MILCON area is located off Montford Landing Road within the Camp
Johnson area of the Base. The site is located on Montford Landing Road and is bounded by
U.S. Highway 17 by-pass to the north, the New River to the west, Wilson Road and
Coolidge Road to the southwest, and an unnamed road to the north. Camp Johnson,
formerly named Montford Point Camp, was the original training center for
African-American Marines during the period of military segregation. Between 1941 and
1949, approximately 20,000 African-American Marines were trained at Montford Point. In
1949, the military was fully integrated and the area continued to be used for schools and
training. Montford Point was renamed Camp Johnson in 1974. Camp Johnson currently
houses the Marine Corps Combat Service Support Schools (MCCSSS), which serve as
training facilities for various duties within the Marine Corps. The MCCSSS consists of four
military occupation skills (MOS) schools, four tenant schools, and the Navy’s Field Medical
School. Approximately 10,000 students per year are trained at Camp Johnson (MCB Camp
Lejeune Website, 2008).

Portions of the MILCON area are composed of two former ranges: the 1,000-inch range and
the A-1 50-ft .22 caliber range. In addition, the site encompasses IR Site 15 (Solid Waste
Management Unit [SWMUJ] 46) the Montford Point Dump Site, IR Site 17 (SWMU 47) the
Montford Point Rip-Rap area, and IR Site 85 (SWMU 241) the Camp Johnson Battery Dump.
Figure A-1 shows the former range and IR Site boundaries. Site histories and previous
investigations are discussed below.

Historical Site Use

A review of base maps showing existing conditions from 1945 to 2008 indicated that the
Camp Johnson MILCON area has not contained any buildings with the exception of two
pump houses and deep wells (M-243 and M-244) and tennis and racquetball courts, all of
which first appear on the 1945 existing conditions map shown in Figure A-2 (MCB Camp
Lejeune, 1945). The pump houses and wells appear on all maps including 1979 but do not
appear on the 2005 existing conditions map. Existing conditions maps from 1980 through
2004 are not available. The tennis and racquetball courts appear on all available existing
conditions maps. In 1953, Hoover Road, on the east side of the Camp Johnson MILCON
area, was extended toward Montford Landing Road, Figure A-3. Additionally, an unnamed
road running perpendicular to Hoover Road appeared on the 1953 existing conditions map
and all later maps.

The 1962 historical aerial (Figure A-4) shows the same roads appearing on the existing
conditions maps as well as some additional small roads or paths that traverse the Camp
Johnson MILCON area. The area is primarily wooded with a cleared area north of Coolidge
Road and west of Wilson Road. A path running parallel to the unnamed road from

Figure A-3 corresponds to an obstacle course labeled S-M-257 on the 1964 existing
conditions map (Figure A-5). A cleared area with no vegetation is shown south of the
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unnamed road and Hoover Road intersection on the eastern side of the Camp Johnson
MILCON area, which appears to correspond to IR Site 15, the Montford Point Dump Site.

Two additional pump houses (labeled as M-629 and M-630) appear on the 1979 existing
conditions map along the obstacle course path (Figure A-6). The 1989 historical aerial photo
(Figure A-7) shows the three roads that traverse the Camp Johnson MILCON area on the
existing conditions maps (Hoover Road and the two unnamed roads perpendicular to it) as
well as some additional small roads that are also found in Figure A-1 and 2008 existing
conditions (Figure A-8). The northern portion of the Camp Johnson MILCON area appears
to be grassy rather than wooded like the majority of the MILCON area. There also appears
to be a small cleared area with no vegetation in the northwest area between the two
unnamed roads, which does not correspond with any known uses of the area.

Historical Range Review

A review of historical range overlay maps (Plates 1-22) from the Draft Range Identification and
Preliminary Range Assessment (USACE, 2000) indicated that two ranges intersected the Camp
Johnson MILCON Area that will be investigated in the PA /SI. The first range to appear in
the Camp Johnson MILCON Area was the 1,000-Inch Range at Montford Point (1946, Plate
4) and identified in the Final Archives Search Report: Range Identification and Preliminary Range
Assessment (USACE, 2001) as Archives Search Report (ASR) number 2.32. The A-1 50-ft

.22 Caliber Range (ASR 2.87) appears in different locations (as shown on Figure A-1) on the
following Plates: Plate 5 (1951), Plate 6 (1953), and Plate 8 (1954). The boundaries for these
ranges are based on the range overlay maps (provided as Figure A-9 for the 1,000-inch
Range and Figure A-10 for the A-1 50-ft .22 Caliber Range).

1,000-inch Range at Montford Point (ASR 2.32)

The 1,000-inch Range at Montford Point operated from 1946 to the mid-1950s. Camp
Training Order Number 5-1946 identified this range as a Familiarization Range for .30 Cal
Browning automatic rifle (BAR) (USACE, 2000). The range was used for small arms (Rifles
from the M1 up to the BAR) (Richardson, 2008). The 1,000-inch Range appears on one range
overlay map that indicates the firing position and direction of fire but does not give a fan or
area that may be impacted by this range (Figure A-9). Due to the nature of small arms,
unexploded ordnance (UXO) is not likely to be encountered; however, lead contamination
in the impact berm may be present (Richardson, 2008).

A-1 50-ft .22 Caliber Range (ASR 2.87)

The Former A-1 .22 Caliber Range appears on three range overlay maps in 1951, 1953, and
1954 (Figure A-10). The shape and location of the range varies slightly and it is in a similar
location as the 1,000-inch Range. The range was used as a small-arms firing range during the
1950s and is believed to have been inactive since 1957 (USACE, 2000). The name of the range
suggests that .22 caliber weapons were used; however, available documentation does not
specify the type of small arms. An excerpt on small-arms ammunition (USACE, 2000) is
provided in Attachment 3. UXO is not likely to be encountered but lead contamination may
be present in the impact berms (Richardson, 2008).
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Previous Environmental Investigations

In addition to the two historical ranges in the Camp Johnson MILCON area, there are three
IR Sites (15, 17, and 85) that have undergone environmental investigations. Figures and a
more detailed history of each of these sites may also be found in the Site Specific Work Plan
Addendum, Preliminary Assessment/Site Inspection, Camp Johnson MILCON Area (CH2M HILL,
2009).

Site 15 (SWMU 46)

Site 15, also known as SWMU 46, is the former Montford Point Dump. The site operated
between 1946 and 1958 and was reportedly used to dispose sewage treatment sludge, litter,
asphalt, and sand (CH2M HILL/Baker, 2005) .The disposal area is approximately 2 acres
and consists of open areas surrounded by vegetation.

The Final Resource Conservation and Recovery Act of 1996 (RCRA) Facility Assessment
(RFA) for Camp Lejeune (EnSafe, 1996) identified No Further Action was warranted at Site
15/SWMU 46. However, Baker conducted a Confirmatory Site Investigation (CSI) in 1997
and a Phase II CSI in 2002 at the site after it became evident that additional waste had been
disposed at the site. The investigations included a geophysical survey to identify the
location of the buried waste as well as soil and groundwater sampling. The results of the
investigations indicated several metals were present in soils across the site. Lead was
detected in one groundwater sample at a concentration above base background criteria and
North Carolina Groundwater Quality Standards (NCGWQS). In addition, the geophysical
survey indicated a significant anomaly consistent with a small landfill near the central
portion of the investigation area. The boundaries of the landfill were not determined during
the field events due to limitations to the geophysical survey (Baker, 2001 and Baker, 2002).

In 2004, Baker conducted a RCRA Facility Investigation (RFI) to further identify the waste
locations and evaluate potential contamination. The RFI consisted of additional geophysical
testing, test trenches, surface and subsurface soil samples, and sampling of one
groundwater monitoring well. The trenches exposed landfill material such as glass, metal
debris, ceramic, ash, and other burned debris (CH2M HILL and Baker, 2005).

The RFI concluded that surface soil had high metals content, particularly in soil mounds
located in the southeast portion of the site. In addition, subsurface soil within the landfill
trenches exhibited elevated concentrations of metals, semivolatile organic compounds
(SVOCs), and pesticides with some contaminants exceeding regulatory criteria. Pesticide
concentrations measured in subsurface soil samples collected from the landfill exceeded the
base background levels, indicating the concentrations could be attributed to past disposal
activities and not basewide pesticide use. One monitoring well was installed as part of the
RFI. No metal constituents were detected in the groundwater sample collected from the
well; therefore, no additional monitoring wells were installed. It was recommended that
surface mounds and contaminated surface soil should be managed as RCRA waste, and the
landfill waste within the disposal site should be managed as Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA) waste as part of IR Site 15
(CH2M HILL and Baker, 2005).

In 2006, CH2M HILL conducted soil mound and surface soil sampling to analyze for volatile
organic compounds (VOCs), SVOCs, pesticides, polychlorinated biphenyls (PCBs), and
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RCRA metals. VOCs, SVOCs, and PCBs were either not detected or concentrations were
lower than the screening criteria (North Carolina Soil Screening Levels [SSLs], United States
Environmental Protection Agency [EPA] Region IX industrial preliminary remediation goals
[PRGs], and base background for metals). Surface soil and mounds with pesticides and
metals that exceeded screening criteria were identified for removal (CH2M HILL, 2006). An
Interim Remedial Measures (IRM) implementation was completed in March 2007 at which
time three soil mounds and five designated surface soil areas were excavated (Shaw, 2007).
A total of 1,039 tons of soil were removed from the site and disposed at the MCB Camp
Lejeune landfill.

Buried landfill debris and contaminated soil remain in the subsurface. The debris area has
been delineated, although the waste depth is only estimated. Groundwater has not been
fully characterized. Because of the high concentrations of pesticides in the subsurface soil, it
is anticipated that pesticides may also be present in groundwater.

Site 17 (SWMU 47)

Site 17, also known as SWMU 47, contains inert concrete rip-rap along the shoreline of
Montford Point. The site was originally evaluated during the Initial Assessment Study
(Water and Air Research, 1983) at the Base. During the initial assessment, it was determined
that the inert nature of the concrete found at Site 17 did not require further investigation.

Site 85 (SWMU 241)

Site 85, the Camp Johnson Battery Dump, encompasses approximately 4.5 acres in the Camp
Johnson support operations area of the Base. Site 85 was used as a battery dump during the
1950s. In 1992, decomposed batteries, which were used in military communication
equipment during the Korean era, were unearthed as a roadway was being widened.
Military personnel using this area also discovered discarded charcoal canisters from old air
purifying respirators. The discarded battery packs and charcoal canisters were observed in
piles, randomly located throughout a 2-acre to 3-acre area (Baker, 1998).

A Pre-RI screening study was conducted at Site 85 from 1995 to 1998. Field activities
included soil and groundwater sampling for metals. Analytical results indicated that soil
near the battery disposal piles was contaminated by metals leaching from the batteries. A
baseline risk assessment, completed as part of the Pre-RI, identified potential risks to current
military personnel due to exposure to metals in surface soil. Potential risks to future child
and adult residents were also identified due to exposure to surface soil and groundwater.
As a result of the findings in the Pre-RI, it was recommended that an Engineering
Evaluation/Cost Analysis (EE/CA) be completed to evaluate remedial alternatives for soil
contamination at the site (Baker, 1998).

The EE/CA recommended removal of the soil and battery packs through a time critical
removal action (TCRA) followed by re-evaluation of site groundwater. The TCRA was
completed from October to December 1999, and included the excavation and removal of
158 tons of contaminated soil and debris (OHM, 2000).
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Resource Review Summary

The following table provides a summary of the specific references identified for review,
interview, or contact for the archival report.

Resource Actions Completed
Quantico, Virginia, Marine Corps Library, Reviewed all available file folders related to Camp Lejeune —
Gray Research Center Made copies of relevant historic maps. No files to copy.
US National Archives (NARA 1) Historical Reviewed text and drawing files from Text and Cartographic
Files Divisions. Made copies of relevant files and maps.
Deborah Edge/National Archives Text File See US National Archives Files Review
Camp Lejeune Technical Records files Reviewed and copied all relevant documents related to

historical land use for each site.

Camp Lejeune Personnel

Linda Futrell/ Realty Specialist Contacted and interviewed
Dennis Dunham/ Technical Records Contacted and interviewed
Duane Richardson/ Base Range Safety Contacted and interviewed
Officer

Marine Corp Library Review

Text Division
Contact: Gregory Cina

Site Visit: October 7, 2008

File review at Marine Corps Base, Quantico, Virginia, Gray Research Center, Marine Corps
Archives and Special Collections.

Several historic maps were digitally copied; however, no pertinent text documents were
obtained from the file review.

List of Documents Obtained from Marine Corp Library
e “Camp Lejeune, New River, North Carolina,” August 1943.

e “Combat Training Chart, United States East Coast, North Carolina, Approaches to New
River,” December 26, 1987.

e “New River,” 1972.
e “Jacksonville South Quadrangle,” NW/4 New River 15 Quadrangle, USGS, 1952.

e “North Carolina, Approaches to New River,” November 1950.



RESOURCE REVIEW SUMMARY

National Archives and Records Administration Review

Text Division

Contact: Ms. Deborah Edge, 301-837-1687
Site visits on September 15 - 18, 2008

Reviewed 12 boxes of files associated with the Marine Corps, 1939-1950

Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 1275/70-800 (10/45-1/47) to 1275/70-727 (1/44-12/47), Box 218.

Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 1275/70-800 (10/44-1/45) to 1275/70-800 (7/45-9/45), Box 219.

Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 1275/70-800 (10/44-1/45) to 1275/70-800 (7/45-9/45), Box 220.

Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 2295-10 Brooklyn to 2285-10 Camp Lejuene, Box 1570.

Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 2295-10 Camp Lejuene to 2285-10 Camp Lejuene, Box 1571.

Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 2295-10 Camp Lejuene to 2285-10 Camp Lejuene, Box 1572.

Record Group 127 (USMC), Quartermaster, General Correspondence, January 1940,
215-3, Box 144.

Record Group 127 (USMC), Quartermaster, General Correspondence, January 1940,
215-3, Box 145.

Record Group 127 (USMC), Quartermaster, General Correspondence, January 1940,
215-3, Box 146.

Record Group 127 (USMC), Quartermaster, General Correspondence, January 1940,
215-3, Box 147.

Record Group 127 (USMC), Quartermaster, General Correspondence, January 1940,
215-3, Box 148.

Record Group 127 (USMC), Records of the USMC, Division of Public Information,
General Correspondence, 1942- 1950, Box 1 of 1.

The boxes contained information primarily related to basic activities and events occurring at
Camp Lejeune, as well as general ordnance orders and supply issues. Several historic maps
were found showing the French Creek area.



ATTACHMENT 1

List of Documents Obtained from National Archives

“Camp Lejeune General Area Map,” February 12, 1942.
“Camp Lejeune General Area Map,” March 11, 1947.
“Danger Zones in Navigable Waters,” Document, June 3, 1947

“Index Sheet to Accompany Annual Report Maps, Camp Lejeune, North Carolina,” June
30, 1947.

“Montford Point Camp and Vicinity Map,” June 30, 1947.
“Training Facilities, Regulations Governing Use of.” Document, March 6, 1946.

“Training Facilities, Regulations Governing Use of.” Document, March 6, 1947.

MCB Camp Lejeune Base Site Visit and Records Review
Base Contact: Ms. Linda Futrell, Public Works Division, 910-451-2818 x3257

File reviews of records in the base Technical Records office were conducted during the site
visit. Additionally, interviews were conducted with Dennis Dunham/Technical Records,
and Duane Richardson/EOD Base Range Safety Officer.

List of Documents Obtained from Camp Lejeune

Base Real Estate Office

“Montford Point Camp and Vicinity,” June 30, 1943.
“Montford Point Camp and Vicinity,” June 30, 1945.
“Montford Point Camp and Vicinity,” June 30, 1949.
“Montford Point Camp and Vicinity,” June 30, 1952.
“Montford Point Camp and Vicinity,” June 30, 1956.
“Montford Point Camp and Vicinity,” June 30, 1963.
“Montford Point and Camp Knox Areas,” July 31, 1984.
“Montford Point Area,” July 31, 1984.

“Montford Point Area,” 1985.

“Existing Conditions Map,” Grid A4, December 17, 2004.
“Existing Conditions Map,” Grid A4, August 29, 2008.
“Existing Conditions Map,” Grid A5, December 17, 2004.
“Existing Conditions Map,” Grid A5, August 29, 2008.
“Existing Conditions Map,” Grid B3, December 17, 2004.



RESOURCE REVIEW SUMMARY

“Existing Conditions Map,” Grid B3, August 29, 2008.
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